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ABSTRACT 


The  study  area  included  the  main  vegetational  zones  of  east 
central  and  southeastern  Alberta,  the  aspen  parkland,  mixed 
prairie  and  the  Cypress  Hills.  Approximately  2400  specimens 
of  vascular  plants  were  collected  from  51  numbered  sites  and 
additional  roadside  locations.  The  following  habitats  and 
associations  in  the  area  are  described:  Pcpulus  transitional 
forest;  Sphagnum  bogs;  sandhills;  Po  pul  us  groves;  Festuca 
scabrella  grassland;  meadows;  shores  of  lakes  and  rivers; 
floating  and  emergent  aguatics  from  shallow  waters;  mixed 
prairie;  dry  coulees;  eroded  banks  and  saline  sloughs. 

The  following  specimens  are  reported  for  the  first  time  for 
the  study  area:  Eguise turn  variegatum  Schleich. ,  Lemna 
tr  is  u  lea  L  .  ,  Poa  j  unci  folia  Scr  ib  n.  ,  Nuphar  variegatum 
Engelm.,  Caltha  natans  Pall.,  Viola  palustris  L.  and 
P§Qicu laris  groenlandica  Eetz.  Several  species  which  are 
rare  or  uncommon  in  the  study  area  were  also  collected. 

The  total  number  of  species  and  the  percentage  breakdown  are 
listed  for  the  following  phytogeographic  categories  within 
the  study  area:  widespread  species,  aspen  parkland  species, 
western  aspen  parkland  species,  prairie  species,  southern 
prairie  species,  southeastern  prairie  and  Cypress  Hills 
species.  Restricted  occurrences  and  overlapping  ranges  were 
also  noted. 
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The  North  American  and  global  geographical  affinities  of  the 
study  area  taxa  are  shown  as  total  numbers,  percentages  and 
species  lists  for  the  following  categories:  I.  Circumpolar 
species  (17%)  ;  II.  Widespread  boreal  and  temperate  North 
American  species  (15%);  III.  Northern  species  (3.3%);  IV. 
South-temperate  North  American  species  (4.6%)  ;  V.  Eastern 
American  species  (3%);  VI.  Western  American  species  (19%); 
VII.  Southern  or  Great  Plains  species  (17%);  VIII. 
Southwestern  species  (15%)  and  IX.  Cordilleran  species 
(5.6%)  . 

The  distribution  patterns  show  a  large  number  of  widespread 
species  with  no  discernible  phytogeographical  affinities. 

The  species  with  restricted  ranges  show  overwhelmingly 
western  affinities. 

The  postglacial  revegetation  of  the  study  area  occurred  in 
late  glacial  and  early  postglacial  times.  The  direction  of 
plant  irigratiors  was  from  south  to  north  with  no  evidence 
indicating  migrations  from  the  the  Alaska-Yukon  surviviura. 
The  widespread  species  were  probably  the  early  colonizers  of 
the  study  area.  Their  distribution  patterns  were  not  as 
useful  for  the  elucidation  of  postglacial  migration  patterns 
as  were  fossil  pollen  records  and  the  presence  of  disjunct 
populations  in  the  Cypress  Hills. 
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INTRODUCTION 


The  aims  of  this  study  are  to  describe  the  flora  of  east 
central  and  southeastern  Alberta,  to  add  to  the  existing 
distribution  records  and  to  trace  the  plant  migration  routes 
into  the  study  area.  When  contrasted  with  the  extensive 
collections  from  mountainous  regions,  the  parkland  and  the 
prairie  have  received  relatively  little  attention  from 
botanists.  The  lack  of  variation  in  topography  and  soils  may 
have  contributed  to  a  preception  of  the  region  as 
uninteresting.  The  distribution  patterns  of  plants  occuring 
in  the  study  area  were  not  fully  described.  A  question  was 
apparent:  Were  the  gaps  in  the  collection  records 

indicative  of  discontinuities  in  plant  distributions  or  were 
they  merely  the  result  of  incomplete  collections?  On  the 
basis  of  distribution  maps  the  study  area  was  examined  for 
recurring  patterns  which  defined  phytogeographic  regions  or 
districts  in  an  attempt  to  answer  the  following  questions: 

(1)  What  are  the  geographic  affinities  of  the  flora? 

(2)  What  were  the  directions  of  the  late  glacial  and 
postglacial  plant  migrations  into  the  study  area? 

(3)  Can  the  course  of  these  migrations  be  traced  by 
examining  the  distribution  pattern  of  different  species  in 
the  North  American  continent? 
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(4)  Does  interpretation  of  plant  distribution  patterns  agree 
with  interpretation  derived  from  fossil  pollen  profiles  when 
applied  to  the  late  glacial  and  postglacial  history  of  the 
flora? 

(5)  Could  other  sources  of  information  be  applied  to  the 
pr  obi  em? 

The  floristic  history  of  eastern  Alberta  cannot  be  separated 
from  the  history  of  the  North  American  continent.  The  events 
considered  here  are  regional  migrations  in  response  to 
epochal  changes  in  the  continental  and  global  climates.  The 
paucity  of  Pleistocene  fossil  records  discovered  within  the 
study  area  makes  it  all  the  more  necessary  to  consider  data 
from  adjacent  areas. 

THE  STUDY  A  EE A 


The  study  area  is  located  in  east  central  and  southeastern 
Alberta  between  the  49°00f  N  and  53°30'  N  latitudes  and  the 
110°00*  and  112°30*  W  longitudes,  encompassing  the  aspen 
parkland  and  prairie  of  eastern  Alberta. 

The  area  is  bounded  by  the  Saskatchewan  border  to  the  east, 
the  United  States  border  to  the  south,  the  boreal  forest  to 
the  north  (roughly  coinciding  with  the  North  Saskatchewan 
Piver) ,  and  by  a  line  along  the  112°30*  W  longitude  then 
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along  Highway  h  to  the  west  and  southwest.  Although  the 
parkland  and  prairie  extend  beyond  the  western  boundary  of 
the  study  area,  the  precipitation  is  higher  and  the 
vegetation  is  markedly  richer  in  boreal  and  montane  species 
west  of  latitude  112°30'  W  than  east  of  this  line.  National 
Topographical  Series  1:250,000  scale  map  sheets  which  cover 
the  area  are  listed  in  Table  1. 

Table  1. 


NATIONAL  TOPOGRAPHIC  SERIES  MAP  SHEETS 


Verm il ion 

73E 

Edmonton 

83H 

(East 

half) 

Wainwr  ight 

73D 

Red  Deer 

83  A 

(East 

half) 

Oy  er 

72L 

Drumheller 

82P 

(East 

half) 

Medicine  Hat 

72L 

G leiche  n 

821 

( East 

half) 

Foremost  72E 


A  map  of  the  study  area  and  its  vegetational  zones  are  shown 
in  Figure  1.  The  collecting  sites  are  listed  in  Table  2  and 
illustrated  in  Figure  2. 
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Figure  1.  Boundaries  of  the  major  vegetational  zones  of 
Alberta,  The  hatched  area  represent  prairie  grassland,  the 
stippled  part  is  aspen  parkland  and  the  unmarked  area  is 
mainly  boreal  forest.  The  boreal-montane  forest  of  the 
Cypress  Hills  is  net  shown.  After  Moss  (1932), 
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Table  2. 

COLLECTING  SITES 

(Roadside  collections  of  less  than  3  specimens  not  included) 


Code 

1 

Locat ion 

Pinehurst  Lake 

Latit 

54<>3  9 

.  Longit. 

•N  111028* 

W 

No . 
sp  e 

18 

2 

Ironwood  Lake 

54036 

•N 

111032* 

w 

8 

3 

Ash  mont 

54°2  4 

*  N 

111037* 

w 

12 

4 

Bonny ville 

54012 

*N 

1 1 0  °45 ' 

w 

20 

5 

Gardner  Lake 

54°11 

'N 

111°43* 

w 

5 

6 

Elk  Point 

53  °55 

•N 

1 10°50  * 

w 

15 

7 

Laurier  Lake 

53°50 

*  N 

1 10  0 34 » 

w 

1C  5 

8 

Tulliby  Lake 

53045 

*  N 

1 1 0°  1 1 • 

w 

31 

9 

Two  Hills 

53040 

•N 

111o05' 

w 

15 

10 

Lea  Park 

53039 

*  N 

1 1 0  0  22  * 

w 

45 

11 

C  landonald 

53035 

*N 

1 1 0°  45  * 

w 

10 

12 

Ver  mi lion 

53°22 

*  N 

110°53* 

w 

40 

13 

Birch  Lake 

53°  1  9 

*  N 

11 1°29* 

w 

19 

14 

Isley 

53  °1  8 

*  N 

1 10  °33* 

w 

41 

15 

K inse 11a 

53  °0  3 

'N 

111032' 

w 

11  5 

16 

HW  41  x  Battle 

River 

53°00 

•N 

110°52* 

w 

51 

17 

Wainwrigh  t 

52  °4  5 

•N 

1 1 0°  49 ’ 

w 

95 

18 

Edgerton 

52  °4  5 

*  N 

110o28' 

w 

31 

19 

Alliance 

52°ao 

*  N 

11 1°05* 

w 

20 

20 

Dillberry  Lake 

52  °3  5 

*N 

1 10°0  1* 

w 

131 

21 

Big  Knife 

52°29 

*  N 

112011* 

w 

78 

22 

Battle  R.  x  HW 

36 

52  °2  5 

*  N 

111049* 

w 

10 

23 

Halkirk 

52°23 

*  N 

1 1 2°00 ' 

w 

41 

24 

Horseshoe  Lake 

52°2 1 

•N 

1 1 0°  44 ' 

w 

119 

25 

Stett ler 

52  °2  0 

*N 

1 1 2°55* 

w 

25 

26 

Provost 

52°  1 1 

*  N 

1 1 0°26' 

w 

38 

27 

Nose  Hills 

52°  1  0 

*N 

111°10* 

w 

7 

28 

Neutral  Hills 

52°1  0 

'N 

1 1 0  0  5 1  * 

w 

1  8 

29 

M onit  or 

5 1  0  58 

*  N 

110°55' 

w 

10 

30 

Altario 

51  049 

*  N 

1 10°1 1* 

w 

71 

31 

Hand  Hills 

51  °2  3 

*  N 

1 1 2° 1 2 ' 

w 

72 

32 

Oye  n 

5 1  °23 

*N 

11 0°28* 

w 

8 

33 

Acadia  Valley 

51  °1  5 

*  N 

110o13* 

w 

17 

34 

Empre  ss 

50°57 

»  N 

1  10°01' 

w 

48 

35 

Dinosaur 

50  °45 

•N 

1 1 1°  34* 

w 

75 

36 

S.  Sask.  Riv. 

x  HW  41 

50°44 

*  N 

1 1 0°0  5* 

w 

25 

37 

Schuler 

50  °22 

*N 

1 1 0° 1 8 ' 

w 

19 

38 

Chappice  Lake 

50  °0  9 

'N 

1 10  0  2 1 ' 

w 

1  1 

39 

Walsh 

50°07 

*  N 

1 10°04* 

w 

29 

40 

Seven  Persons 

49°52 

*N 

1 10  0  5  3 ' 

w 

10  7 

41 

N  of  Elkwater 

49°41 

'N 

1 1 0  0 17  ' 

w 

3 

42 

Chin  Coulee 

49034 

*N 

111°52* 

w 

18 

. 


L 


' 


■ 


6 


43 

Conrad 

49°3  1 ' N 

1 1 2°  00  * W 

21 

44 

Grant  Creek 

4 9°2 8  * N 

1 10  °0  5'  W 

29 

45 

Orion 

49°25  '  N 

1 1 0°50  *  W 

52 

46 

Pendant  d'Creille 

4  9°1 2  *N 

1 1 0°  53*  W 

25 

47 

W  r  it  i  ng-  o  n-  S  t  on  e 

49°07  «N 

1 1 1 °39  *  W 

115 

48 

Onef our 

49°06  1  N 

1 1 0°  3  6  *  W 

78 

49 

Pinhorn  Graz.  Res. 

49°05  ' N 

1 10°55* W 

24 

50 

Aden 

49°04  * N 

1 1 1  0  1 7  f  W 

27 

51 

Wildh  orse 

49  °0 1 »N 

1 1  0° 1 5  *  W 

32 

Eili§i22£§:£kl  and  drainage . 

The  parkland  in  the  northern  part  of  the  study  area  is 
undulating  to  rolling,  while  the  prairie  in  the  south  varies 
from  undulating  to  nearly  flat.  The  area  lies  within  the 
Alberta  Plain  which,  in  turn,  forms  part  of  the  Southern 
Interior  Platform  (Bostock  1970).  Elevation  of  the  plains  is 
approximately  700  metres  near  the  North  Saskatchewan  River, 
rising  to  nearly  1000  metres  at  the  United  States  border. 

The  Neutral  Hills  form  a  chain  of  prominent  hills  rising  to 
about  120  metres  above  the  surrounding  plains  (Bayrock 
1967).  The  Hand  Hills  rise  some  200  metres  and  the  broad 
plateau  of  the  Cypress  Hills  to  nearly  500  metres  above  the 
surrounding  terrain.  Lacustrine  plains  of  recent  origin  have 
almost  no  relief  and  the  outwash  and  glacio-lacustrine 
deposits  are  also  relatively  flat  surfaced  (Bayrock  1  967). 

The  surface  runoff  water  is  collected  by  four  main  drainage 
systems:  the  North  Saskatchewan,  Red  Deer,  South 
Saskatchewan  and  the  Milk  River  basins  (Green  and  Laycock 
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Fig.  2.  Boundaries  of  the  study  area  and  major  collecting 
sites.  The  location  numbers  correspond  to  the  codes  listed 

in  Table  2. 
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1967).  The  northern  part  of  the  aspen  parkland  drains  into 
the  North  Saskatchewan  River,  while  the  southern  parkland  is 
drained  by  the  Red  Deer  River  system.  Most  of  the  prairie 
streams  flow  into  the  South  Saskatchewan.  The  extreme 
southern  part  of  the  study  area  drains  into  the  Milk  River 
which,  together  with  several  creeks,  flows  into  the  Missouri 
River  (Westgate  1968).  Several  parts  of  the  study  area  drain 
internally  into  saline  ponds.  The  largest  of  these  are  the 
Pakowki  lake  (Westgate  1968)  and  Many  Island  Lake  internal 
drainage  systems  (pers.  obs.).  The  creeks  and  rivers  are  of 
postglacial  origin  and  flow  in  steeply  sided  valleys.  The 
dry  and  intermittent  channels  or  "coulees"  are  often  covered 
with  thick  vegetation  including  shrubs  and  trees. 

Most  of  the  parkland  is  characterized  by  knob-and- kettle 
topography  (Ellwood  1961;  Bayrock  1967).  The  depressions  are 
often  filled  with  water  and  are  surrounded  with  rings  of 
Salix  and  Populu s  species. 

Bedrock  geology 

The  study  area  lies  in  the  geologic  region  of  the  Western 
Canadian  Sedimentary  Basin.  The  precambrian  basement  is  an 
average  of  1200  m  below  the  surface,  gently  sloping  towards 
the  southwest  (Bostock  1970). 

The  bedrocks  which  lie  immediately  below  the  unconsolidated 
glacial  deposits  are  all  Upper  Cretaceous  in  age,  with  the 
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exception  cf  the  Tertiary  conglomerate  of  the  Cypress  Hills 
(Westgate  1968,  Allan  1  944).  Four  major  geological 
formations  underlie  extensive  areas  in  the  region.  The 
marine  deposits  of  the  Belly  River  Formation  occupy  most  of 
the  eastern  part  of  the  study  area.  Laid  down  from  non¬ 
marine  brackish  water,  the  formation  is  composed  of 
bentonitic  sandstones  and  clays  (Allan  1944).  In  the  Red 
Deer  River  valley  the  eroded  Belly  River  strata  form  the 
famous  badlands. 

The  Edmonton  Formation  lies  closest  to  the  surface  in  the 
western  part  of  the  region,  overlying  the  Bearpaw  Formation. 
The  latter  is  found  in  the  western  and  central  part  of  the 
study  area.  It  consists  of  dark  marine  shales  with  some 
bentonite  and  salt  (Bowser  et  al.  1962).  The  marine  deposits 
of  the  Bearpaw  and  Belly  River  Formations  have  contributed 
to  the  salt  content  of  the  soils  and  sloughs  of  east-central 
and  southeastern  Alberta.  The  Cypress  Hills  conglomerate  is 
a  hardened  alluvial  deposit  of  Oligocene  age.  It  is  about  15 
m  thick  in  the  western  part  of  the  Hills,  increasing  to 
about  150  m  in  the  east  and  is  made  up  of  pebbles  and  gravel 
with  some  silt  and  clay  (Westgate  1968).  The  Neutral  Hills 
and  the  Hand  Hills  are  prominent  ridges  characterized  by 
contorted  bedrock  formed  when  the  bedrock,  which  lies 
immediately  under  the  thin  glacial  mantle,  was  sgueezed  up 
by  the  weight  of  the  glaciers  (Bayrock  1967). 
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Surface  geo.  logy 

Overlying  the  bedrock  there  is  a  layer  of  unconsolidated 
glacial  debris,  varying  in  thickness  from  a  few  centimetres 
to  30  metres,  originating  from  both  the  Canadian  Shield  and 
local  bedrock.  The  glacial  deposits  are  classified  according 
to  their  relief,  mode  of  deposition  and  their  composition 
(Bayrock  1961;  Ellwocd  1961;  Westgate  1968). 

Ground  moraines  occupy  the  largest  area.  They  form  a 
’’blanket  of  drift,  which  is  deposited  by  direct  glacial 
action,  has  low  relief,  and  has  no  curvi-linear  trend  ..." 
(Ellwood  1961).  Ground  moraine  forms  gently  undulating  till 
deposits  with  reliefs  averaging  about  two  metres  and 
thickness  of  about  six  metres.  Till  is  a  non-sorted  sediment 
laid  down  by  moving  ice.  It  is  made  of  particles  ranging 
from  less  than  clay  size  to  boulders.  The  mineral 
composition  of  the  till  reflects  the  type  of  bedrock  over 
which  the  glacier  passed.  The  large  erratic  boulders  of 
granitic  and  gneissic  composition,  for  example,  are  derived 
from  the  Canadian  Shield. 


Hummocky  moraines  have  a  local  relief 
and  thickness  of  usually  over  18  metre 
knob-ana-kettle  topography,  they  were 
debris  partially  buried  detached  block 
icesheet.  Some  of  the  basal  debris  was 
englacial  or  superglacial  position  alo 


exceeding  five  metres 
s.  Characterized  by 
formed  when  glacial 
s  of  the  wasting 
carried  into 
ng  the  thrust  planes 
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within  the  ice.  Varying  thicknesses  of  the  mantle  of  debris 
brought  about  differential  melting.  When  the  buried 
iceblocks  finally  melted,  the  till  above  them  collapsed, 
leaving  depressions  which  are  now  often  filled  with  water, 
at  least  during  part  of  the  year  (Clayton  1967).  The 
following  surficial  geology  reports  and  map  sheets  were 
examined : 

Foremost-Cy press  Hills  725  (Westgate  1968) 

Galahad  District  72D  in  part  (Bayrock  1  958) 

Medicine  Hat  72L  (Berg  and  McPherson  1971) 

Wainwright  73D  (Bayrock  1967) 

Vermilion  73E  (Ellwood  1961) 

Patches  of  lacustrine  sand,  silt  and  clay  are  commonly  found 
on  hummocky  moraines.  They  are  thought  to  have  been 
accumulated  in  shallow  ponds  on  the  surface  of  stagnant  ice 
and  let  down,  together  with  the  superglacial  till  when  the 
ice  melted  (Westgate  1  968).  The  ponds  on  the  glaciers  formed 
when  eskers  or  iceblocks  dammed  up  meltwater  on  the  wasting 
ice  surface.  Superglacial  Lake  Wildhorse  in  the  extreme 
southeastern  corner  of  Alberta  resulted  from  such  deposits. 
Surface  features  formed  by  glaciers  outside  of  the  ice 
margin  are  called  proglacial  landforms.  Outwash  plains  or 
aprons  are  quite  common  in  central  Alberta  (Bayrock  1967). 

In  the  Foremost-Cypress  Hills  area  where  the  regional  slope 
was  towards  the  glacier  margin,  meltwater  ponded  against  the 
ice  and  formed  proglacial  lakes  (Westgate  1968).  Meltwater 
channels  which  conducted  water  away  from  the  glaciers  are 
quite  common  throughout  the  area.  They  form  steep-sided 
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coulees  which  may  be  as  wide  as  two  km  or  as  narrow  as  100 
m.  Some  meltwater  channels  form  the  streambed  of  present  day 
rivers  such  as  the  Milk  River  (Westgate  1968), 

Endmoraines  form  a  series  of  aligned  ridges  parallel  to  the 
former  icefront.  Other  landforms  deposited  directly  by  the 
glaciers  are  linear  disintegration  ridges  and  crevasse 
fillings.  Some  of  the  modified  till  deposits  are  drumlins, 
flutings  and  kames  which  are  all  quite  common  in  Alberta. 

Aeolian  deposits  are  usually  in  the  form  of  parabolic  sand 
dunes  and  blowouts.  Such  deposits  are  found  in  the 
Wainwr ight-Provost  area,  on  the  east  side  of  Pakowki  Lake, 
southeast  of  Taber  and  in  the  Middle  Sand  Hills  north  of 
Medicine  Hat  (Bayrock  1967;  Westgate  1968).  All  of  the  dune 
areas  are  now  stabilized  by  vegetation  with  the  exception  of 
some  blowout  spots.  Although  the  exact  time  of  their 
deposition  is  not  known,  the  dunes  are  considered  to  be  of 
Holocene  age  and  may  have  been  formed  during  the  mid- 
Holocene  Hypsithermal  (Westgate  1968)  when  the  warmer  and 
drier  climate  may  have  caused  the  vegetative  cover  of 
lacustrine  alluvial  sand  deposits  to  die  off  or  at  least 
become  too  sparse  to  protect  the  soil  from  wind  erosion. 
Aeolian  deposits  of  Pleistocene  age  form  the  thin  loess 
deposits  of  the  Cypress  Hills.  The  loess  consists  of 
unconsolidated  sand,  silt  and  clay,  and  it  is  generally  less 
than  1.5  m  thick  (Westgate  1968). 


. 


•• 


13 


Climate. 

The  climate  of  the  Alberta  plains  is  typically  continental 
with  warm  summers,  cold  winters  and  low  precipitation. 
Geography  has  a  major  influence  on  the  climatic  pattern 
here.  The  Cordillera  in  the  west  forms  a  barrier  which 
deflects  most  of  the  low  level  westerly  winds  towards  the 
north.  There  are  only  a  few  mountain  passes  which  allow  the 
penetration  of  the  Pacific  air  currents  (Bryson  and  Hare 
1974).  Along  its  main  path  near  the  45th  and  50th  latitudes, 
the  low  level  westerly  flow  is  the  strongest  forming  an  air 
wedge  over  the  prairies.  The  largest  volume  of  westerly  air 
currents  enters  western  Canada  at  an  altitude  above  the 
mountains.  When  it  descends  on  the  east  slope  of  the  Rocky 
Mountains  its  temperature  increases  and  its  humidity 
decreases.  Cold  air  masses  entering  from  the  arctic  sweep 
southward  without  impediment  (Bryson  and  Hare  1974).  They 
stay  near  the  surface  and  may  cross  the  entire  length  of 
North  America  in  a  few  days'  time  without  losing  their 
arctic  character.  Tropical  air  currents  may,  on  occasion, 
reach  southern  Canada  on  the  ground  but  usually  they  are 
forced  aloft  by  the  colder  arctic  and  pacific  air  masses. 

The  climatic  regions  defined  by  the  annual  sequence  of 
airstream  dominance  correspond  well  with  most  of  the  major 
biotic  regions  (Bryson  and  Hare  1974).  The  regions  dominated 
by  arctic  airstreams  for  10  to  12  months  of  the  year  are 
characterized  by  tundra.  The  ones  covered  by  it  for  3  to  9 
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months  are  largely  boreal  forest.  The  plains  occupied  by  dry 
pacific  air  in  winter  for  more  than  6  months  are  designated 
as  "steppe"  by  Bryson  and  Hare  (1974),  and  the  area  under 
the  influence  of  the  moist  tropical  airstream  during  the 
summer  forms  the  prairie  of  the  Central  Great  Plains. 

According  to  the  Koeppen  system  of  classification,  the  study 
area  falls  in  category  D,  that  is  microthermal  with  the 
average  temperature  of  the  warmest  month  above  10°C  and  the 
coldest  month  below  -3°C  (Longley  1972).  The  Aspen  parkland 
or  "moist  steppe"  and  the  prairie  or  "dry  steppe"  are  in 
subcategory  Db,  having  warm  summers.  The  cool  summers  of  the 
Cypress  Kills  place  it  in  subcategory  Dc  (Longley  1972). 

Past  climates  of  the  areas  are  described  briefly  under  the 
History  of  the  Flora. 

The  amount  of  moisture  available  limits  plant  growth  to  a 
varying  degree  throughout  the  study  area.  Mean  precipitation 
values  are  shown  in  Fig.  3  and  also  in  Table  3,  along  with 
the  absolute  maximum  and  minimum  temperatures.  Such  data 
however  does  not  give  a  complete  picture  of  the  climatic 
conditions  as  they  affect  plant  survival  and  growth.  Laycock 
(cit.  by  Longley  1972)  calculated  the  average  moisture 
deficit  by  taking  the  difference  between  the  potential 
evapotranspirati on  and  the  precipitation  falling  during  the 
growing  season  plus  10  cm  soil  moisture  reserve.  The  average 
moisture  deficit  varies  from  over  25  cm  in  the  prairie  to  15 
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Fig.  3.  Mean  yearly  precipitation  in  the  study  area 
in  cm.  After  Lcngley  (1  972). 
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to  24  cm  in  the  aspen  parkland.  Evaporation  from  a  free 
water  surface  does  not,  however,  necessarily  correspond  to 
evaporation  from  soil  surface  or  plant  cover  and,  moisture 
deficit  calculated  on  the  basis  of  potential 
evapotranspiraticn  does  not  necessarily  indicate  drought. 
Studies  by  Walter  (1973)  have  shown  that  the  temperature 
curve  approximates  the  e vapotr anspirat ion  curve.  When  the 
temperature  curve  is  superimposed  on  the  precipitation 
curve,  moisture  surplus  or  deficit  can  be  graphically 
illustrated.  If  the  temperature  curve  at  a  scale  of  10°  C  = 
1  cm  surpasses  the  precipitation  curve  shown  at  a  scale  of 
20  mm  =  1  cm,  severe  drought  is  indicated.  Light  drought  is 
indicated  by  the  temperature  curve  surpassing  the 
precipitation  curve  on  the  30  mm  scale.  Figure  4  shows  that 
Manyberries  and  Empress,  two  prairie  locations,  regularly 
suffer  from  drought  during  July  and  August,  while  Vermilion 
and  Marwayne  in  the  northern  part  of  the  aspen  parkland  are 


not  so  affected. 
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Table  3. 


PRECIPITATION  AND  TEMPERATURES  1941-1970 


Location 

Mean 

precipi¬ 
tation  cm 

Absolute 
maximum 
temp.  °C 

A  bsol ute 
minim  um 
temp. °C 

Elk  Point 

42 

39 

-  53 

Vegreville 

42 

35 

-51 

Vermilion 

40 

37 

-49 

Empress 

22 

42 

-  47 

Hanna 

37 

39 

-45 

Brooks 

36 

40 

-45 

Medicine  Hat 

35 

42 

-46 

Taber 

37 

40 

-42 

Manyberrie  s 

32 

40 

-42 

Milk  River 

30 

41 

-40 

Cypress  Hills 

46 

N/A 

N/A 

(Alberta  Environment  1  976) 
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Figure  4.  Climatic  diagrams  showing  the  interrelation  of 
temperature  and  precipitation,.  After  Walter  (1973),  Months 
of  the  year  are  plotted  on  the  horizontal  axis,  temperature 
on  the  left  vertical  axis,  precipitation  on  the  right 
vertical  axis  at  the  20  mm  scale  and  30  mm  scale  (in 
brackets ) *  Mean  annual  temperatures  and  precipitation  for 
the  period  1941-1973  are  shown  in  the  upper  left  and  right 
corners  respectively.  Lowest  curve  indicates  mean  monthly 
temperature,  the  middle  and  upper  curves  are  monthly 
precipitation  plotted  on  the  30  mm  and  20  mm  scale 
respectively.  Frost  free  days  (minimum  temperature  >°C) * 
Solid  bar  is  months  with  mean  temperature  <0°C.  Diagonally 
hatched  bar  is  months  with  absolute  minimum  temperature 
<0°Ce 
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°c 


mm 


Vermilion  Lat.  53°22'  Marwayne  Lat.  53°30' 


Manyberries  Lat.  49°06' 


mm 


Empress  Lat.  50° 57' 


' 


I  m  i  I  j  i 


20 


Soils 

The  soils  of  central  and  southeastern  Alberta  reflect  the 
influence  of  the  soil  parent  material,  drainage  and  the 
climatic  and  vegetational  history  of  the  area  (Leahey  1965). 
Soil  development  began  immediately  after  the  receding  of  the 
glaciers  and  the  exposure  of  the  deposited  debris.  Oxidation 
altered  the  minerals,  especially  the  iron  compounds.  Water 
and  carbonic  acid  leached  most  of  the  calcium  carbonate  to 
an  average  depth  cf  50  cm  (Nat.  Soil  Surv.  Comm.  1970)  ,  and 
aided  in  the  translocation  of  clays,  iron  and  aluminum 
compounds  to  the  20  cm  level.  The  leaf  litter  from  the  early 
postglacial  forest  probably  accelerated  leaching,  although 
this  is  not  apparent  in  modern  soil  profiles.  With  the 
establishment  of  prairie  plants  further  changes  took  place. 
The  cyclic  growth  of  grasses  favored  the  accumulation  of 
organic  matter  in  the  form  of  high  molecular  weight  humus 
compounds  which  resisted  further  decomposition  in  the  arid 
and  cool  climate  cf  southeastern  Alberta.  Under  tree 
vegetation,  on  the  other  hand,  acidic  decomposition  products 
from  leaves  accelerated  the  eluviation  of  clays,  iron, 
aluminum  and  calcium  compounds  from  the  uppermost  mineral 
horizons  of  the  soil. 

As  a  result  of  the  removal  of  certain  materials  and  the 
accumulation  of  others,  distinct  horizons  developed  in  the 
uppermost  part  of  the  parent  material  (Leahey  1965).  Mineral 
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soil  horizons  which  make  up  the  soil  profile  are  designated 
by  the  letters  A,  3,  C  and  their  various  subscripts.  They 
can  be  differentiated  by  their  color,  texture,  structure  and 
chemical  composition.  The  horizons  collectively  make  up  the 
soil  profile.  The  A  horizon  is  a  zone  of  eluviation  from 
which  clays,  iron  and  aluminum  compounds  and  calcium 
carbonate  have  been  removed  (Nat.  Soil  Surv.  Comm.  1970). 
Organic  matter  may  accumulate  in  this  horizon.  Materials 
removed  from  the  A  horizon  accumulate  in  the  B  horizon.  An 
exception  to  this  is  calcium  carbonate  which  is  carried  to 
the  uppermost  portion  of  the  C  horizon.  The  latter  is  the 
parent  material  of  the  soil  which  has  been  little  changed 
except  for  the  accumulation  of  calcium  and  magnesium 
compounds  and  some  oxidation. 

The  semi-arid  to  subhumid  climate  of  Alberta's  parkland  and 
prairie  favored  a  predominantly  grassland  vegetation  and, 
under  good  drainage,  the  development  of  Chernozemic  soils. 
Chernozems  are  well  to  imperfectly  drained  mineral  soils 
having  high  base  saturation  of  predominantly  calcium  ions 
(Nat.  Soil  Surv.  Comm.  1970).  They  are  found  in  cool, 
semiarid  to  subhumid  continental  climates  and  developed  from 
relatively  non-saline  parent  material.  High  molecular  weight 
decomposition  products  from  the  roots  of  xero-  and 
mesophytic  herbaceous  plants  accumulated  as  humus,  imparting 
a  dark  coloration  to  the  surface  layer  or  Ah  horizon. 
According  to  the  National  Soil  Survey  Committee  (1970) 
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criteria,  chernozemic  Ah  horizons  should  contain  more  than 
1.5%  organic  matter  in  the  top  15  cm  and  the  aggregates  or 
peds  should  be  well  flocculated  to  resist  disintegration. 

The  3  horizon  is  typically  a  textural  Bt  enriched  with  clay 
and  iron,  showing  a  blocky  structure.  The  parent  material  is 
designated  as  the  C  horizon.  Its  top  portion  is  enriched  in 
calcium  and  magnesium  carbonates  and  is  therefore  designated 
as  Ck. 

Chernozemic  soils  belonging  to  the  Black  Great  Group  (see 
Fig.  4.)  have  Ah  horizons  with  Munsell  color  values  darker 
than  3.5  moist  or  dry.  The  chroma  should  be  1.5  or  less  when 
the  top  15  cm  of  the  soil  is  mixed  and  is  in  moist 
condition.  These  soils  developed  under  Festuca- Agropyr on 
grassland  and  are  the  best  farming  soils  in  Alberta.  Brown 
chernozems  have  Ah  horizons  with  Munsell  color  values  darker 
than  3.5  moist  or  5.5  dry,  and  chromas  greater  than  1.5  dry. 
These  soils  developed  under  mixed  grass  prairie  vegetation. 
Plant  growth  here  is  limited  mainly  by  the  amount  of 
mo isture . 

Sodium  and  magnesium  salts  may  be  transported  into  the  soil 
profile  by  ground  water.  The  accumulating  salts  may  cause 
solonetzic  conditions  with  a  hard  Bnt  horizon  and  may  appear 
on  the  surface  as  white  crusting  (Bowser  1965).  The  ground 
water  discharge  and  def loccula ted  clay  layers  make  water 
penetration  very  slow.  The  poor  growing  conditions  often 
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Figure  5.  Soil  zones  of  Alberta  after  Odynski  (1962).  Light 
stippling  indicates  the  brown  soil  zone;  diagonal  hatching 
is  dark  brown  zone;  heavy  stippling  is  thin  black  and 
crosshatching  shows  the  black  soil  zone.  Unmarked  areas  are 
mainly  gray  wooded  soils.  The  above  zones  are  now  considered 
informal  as  they  dc  not  correspond  to  the  official 
terminology  of  the  National  Soil  Survey  Committee  (1972), 
nevertheless  they  are  useful  for  illustrating  soil-cli mate- 
vegetaticn  interrelationships. 
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HUMAN  INFLUENCES 


The  time  of  the  original  entry  of  man  into  North  America  has 
not  been  ascertained.  His  entry  through  the  Bering  strait 
was,  in  all  probability,  a  slow  migration  in  search  of  new 
hunting  territory.  Findings  of  projectiles  and  other 
artifacts  in  the  United  States  and  Mexico  dated  between 
14,000  and  30,000  years  B.P.  indicate  that  prehistoric  man 
entered  central  North  America  well  before  the  final  retreat 
of  the  Wisconsin  glaciers,  possibly  through  an  ice-free 
north-south  corridor  (Quigg  and  Kidd,  Provincial  Museum  of 
Alberta  1978,  pers.  comm.). 

Evidence  from  animal  kill  sites  with  weapon  remains  indicate 
that  nomadic  hunters  pursuing  the  bison  camped  at  the  edge 
of  the  retreating  glaciers  as  early  as  11,000  years  ago 
(Bryan  1967).  Man  is  thought  to  have  been  the  major  cause  of 
a  "sudden  wave  of  large-animal  extinction"  during  the  late 
Pleistocene.  Martin  (1967)  and  others  (Edwards  1967;  Jelinek 
1967)  suggested  that  at  the  end  of  the  last  glaciation  at 
least  thirty  two  genera  disappeared,  mostly  large 
terrestrial  herbivores,  their  predators  and  scavengers. 

These  animals  survived  the  severe  stresses  of  Pleistocene 
glaciations,  and  there  appears  no  other  reason  for  their 
extinction  but  a  rapidly  spreading  human  population 
dependent  on  animal  sources  for  food.  Although  direct 
evidence  of  human  association  with  many  of  the  extinct 
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genera  is  lacking  (Jelinek  1967) ,  the  chronology,  the 
selection  of  large  herbivores  and  the  absence  of  unfavorable 
environmental  conditions  suggest  that,  "through  his 
omnivorous  habits  and  through  his  capacity  for  rapid 
cultural  evolution,  man  exterminated  many  species"  (Edwards 
1967).  Of  the  large  herbivores  only  the  bison  remained  in 
significant  numbers  to  influence  the  growth  and  composition 
of  the  vegetation  in  central  North  America. 


The  plains  bison  was  killed  off  by  the  1870 *s  and  other 
animals,  including  the  elk,  plains  grizzly,  wolf,  kit  fox 
and  the  prairie  chicken  were  also  greatly  reduced  in  numbers 
(Johnston  1970).  By  1880  the  Canadian  prairie  was  virtually 
devoid  of  grazing  animals  and  the  unusually  high 
precipitation  from  1880  to  1885  resulted  in  relatively 
luxuriant  growth  net  seen  before  or  after  (Johnston  1970). 


Even  in  prehistoric  times  human  activities  influenced  the 
vegetation  of  central  and  southern  Alberta.  The  Plains 
Indians  regularly  set  fire  to  the  grass  and  brushland  to 
control  vegetation  and  game.  Bird  and  Bird  (1967)  quote  from 
the  1798  diary  of  the  explorer,  David  Thompson,  as  follows: 
"Along  the  Great  Plains  there  are  many  places  where  ... 
Aspens  have  been  burnt  ...  and  no  further  production  of 
trees  have  taken  place,  the  grasses  of  the  plains  are 
constantly  increasing  in  length  and  breadth  and  the  Deer 
give  way  to  the  Bison". 
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Another  explorer,  Henry  Youle  Hind,  wrote  in  1858  (cit.  by 
Nelson  1973)  that  "From  beyond  the  South  Branch  of  the 
Saskatchewan  to  the  Red  Fiver  all  the  prairies  were  burnt 
last  autumn,  a  vast  conflagration  extended  for  one  thousand 
miles  in  length  and  several  hundreds  in  breadth  • • . 

After  the  arrival  of  the  white  man,  the  native  tribes 
occasionally  used  fire  for  short  term  economic  advantages. 
According  to  the  traders  (Nelson  1973),  in  the  1780's  and 
1790's  the  Indians  burned  the  grass  to  drive  the  bison  and 
other  game  animals  away  from  the  trading  posts  and  the  white 
hunters.  The  Indians  then  offered  meat  to  the  traders  at 
very  much  inflated  prices.  Fire  was  also  used  in  preventing 
the  depleted  bison  herds  from  crossing  into  the  United 
States. 

Ranching  began  about  1885  and  farming  about  20  years  later. 
Both  have  had  a  profound  effect  on  the  flora  and  vegetation 
of  our  area.  Cultivation  has  removed  much  of  the  native 
cover  and  livestock  grazing  has  altered  nearly  all  of  the 
remaining  original  vegetation  (Smoliak  1965).  Although  the 
grasslands  of  the  Great  Plains  have  supported  large  grazing 
animals  as,  for  example,  the  bison  since  prehistoric  times, 
ranching  reduced  the  movement  of  the  animals  and  caused 
overgrazing  in  some  localities.  Overgrazing  resulted  in  the 
decrease  of  some  palatable  species  including  Agropyron 
smithii,  A.  dasystachium,  Eurotia  lanata  and  Stipa  sgartea 
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var.  curtiseta.  At  the  same  time  the  less  palatable 
Art e  misi a  cana  ,  A.  f rig_ida  ,  Koeleria  cristata,  Bou telo ua 
qrac ilis ,  Selaginella  densa  and  Opuntia  polyacantha 
increased.  Weedy  species,  both  native  and  introduced, 
including  Bromus  tec  tor um,  Grindelia  sguarrosa  and 
l2232E.29.2P  dubius  invaded  the  denuded  areas  of  rangelands 
(Smoliak  1965  and  pers.  obs.  )  .  Farms  in  the  parkland 
flourished  but  the  southern  prairie  proved  too  arid  for 
small  scale  dry  land  farming.  By  1924  the  settlers  of 
southern  Alberta  were  moving  into  the  new  irrigated  areas 
and  to  homesteads  in  the  black  and  grey  wooded  soil  zones. 
Prairie  fires  stopped  with  the  arrival  of  ranchers  and 
farmers  in  the  1890's  (Johnston  1970).  Grazing  and 
cultivation  became  the  main  influences  on  the  native 
vegetation. 

Cultivation  necessarily  destroys  much  of  the  native  plant 
cover,  increases  the  chances  of  erosion  and  makes  it 
possible  for  weeds  to  get  established.  Table  4  shows  that 
42%  of  the  prairie  in  the  study  area  is  under  cultivation  in 
the  forms  of  crops,  summerfallow  or  cultivated  pasture  while 
in  the  aspen  parkland  the  proportion  of  cultivated  acreage 
is  68%.  Except  for  the  steepest  slopes,  all  woodland  is  used 
for  livestock  grazing,  as  evidenced  by  the  presence  of 
fences,  cattle  droppings,  hoofmarks,  animal  trails  and  human 
refuse.  According  to  my  observations,  truly  natural  areas 
which  have  not  been  influenced  by  man  or  domestic  animals 


V 

_ .  '  _ 


. 

■ 

* 


29 


are  virtually  non-existent  but  unbroken  and  lightly  grazed 
areas  approach  what  must  have  been  the  original  state  of  the 
vegetation.  Human  traffic  and  agricultural  imports  brought 
the  propagula  of  weedy  plant  introductions  as,  for  example, 

C irsium  arvense.  Euphorbia  esula,  Taraxacum  officinale  and 
Salsola  kali  (Frankton  1961;  Alberta  Agriculture  1976; 

Scho  field  196  9) • 

Irrigation  and  certain  cropping  practices  have  contributed 
to  an  increase  in  the  salinity  of  the  topsoil.  Assessment 
records  show  (McCracken  1973)  that  in  the  county  of 
Lethbridge  farmland  affected  by  salinity  has  increased 
nearly  tenfold  between  1  960  and  1  970,  from  1.8$  to  16%  of 
the  cultivated  acreage.  This  increase  is  due  to  dryland 
seepage  following  the  reduction  of  vegetative  cover.  Plants 
have  the  effect  cf  removing  surplus  water  from  the  soil 
while  extensive  summerfallowing  contributes  to  the  raising 
of  the  water  table  and  the  discharge  of  saline  water. 
Irrigation  has  favorably  affected  some  soils  in  southern 
Alberta  by  markedly  decreasing  the  sodium  salt  content  of 
the  profile  (Milne  and  Sadler  1963)  ,  but  soils  belonging  to 
the  Solonetzic  order  have  suffered.  In  the  latter,  due  to 
high  exchangeable  sodium  and  low  permeability  of  the 
subsoil,  irrigation  water  tended  to  build  up  the  salt 
content  near  the  surface. 

The  effects  of  various  construction  projects  on  the 
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TABLE  4. 


LAND  USE  IN  THE  ASPEN  PARKLAND  AND  PRAIRIE  OF  EASTERN 

ALBERTA 

Areas  in  hectares. 


Total  area 

Crops 

Summer 

fallow 

Pasture 

Wood 

land 

Other 
incl uding 
ran  ge 

Prairie 

5,432,090 

1 , 284,189 

734,883 

212,492 

6,265 

3,153,842 

24% 

1  4% 

4% 

0.  1% 

58% 

Aspen 

parkland 

3,732,608 

1, 666, 683 

633, 376 

221, 984 

81,689 

1,1 52, 655 

4  5% 

17% 

6% 

2.  2% 

31% 

Total 

9,164,698 

2,950,872 

1,368,259 

434,476 

87,954 

4,206,497 

Statistics  Canada  (1978)  The  1976  Census  Report 
for  divisions  1 ,  2,  4,  7  and  10. 


vegetation  are  evident  throughout  the  area.  The  local 
drainage  has  often  been  blocked  or  altered  by  road 
construction,  creating  new  aguatic  environments  in  roadside 
ditches.  Borrow  pits  and  dugouts  for  water  storage  created 
new  pools  of  water  which  are  being  colonized  by  plants. 
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PREVIOUS  STUDIES 

Eugene  Bourgeau  accompanied  the  Palliser  expedition  and 
worked  in  Alberta  from  July,  1858  till  May,  1859.  He  was  the 
first  botanist  to  examine  the  prairie  south  of  the  North 
Saskatchewan  River  (Wallace  1928).  John  Macoun  (1922)  took 
his  first  journey  across  the  prairies  in  1872  and  returned 
several  times  to  scout  the  country  for  botanical  specimens, 
a  route  for  the  transcontinental  railway  and  the 
possibilities  for  agriculture.  The  collections  made  during 
these  journeys  formed  an  important  part  of  his  Catalogue  of 
Canadian  plants  (Mac oun  1  902). 

Cormack  investigated  the  forest  ecology  of  the  Cypress  Hills 
in  1945  (Breitung  1954)  and  made  a  study  of  the  orchids 
there  (Cormack  1  948).  Breitung  (1954)  made  a  thorough  survey 
of  the  vascular  plants  of  the  Cypress  Hills  and  listed  664 
taxa,  241  of  which  were  collected  on  the  Alberta  side.  De 
Vries  and  Bird  (1968)  later  supplemented  this  catalogue  by 
listing  83  taxa  for  the  Alberta  side  of  the  Cypress  Hills 
which  Breitung  recorded  only  for  the  Saskatchewan  side,  and 
26  taxa  which  were  new  to  the  Hills.  Breitung  and  de  Vries 
as  well  as  Bird  enumerated  and  discussed  the  presence  of 
taxa  which  belong  to  the  Cordilleran  element. 

Ezra  Moss,  in  the  course  of  his  studies  of  the  vegetation  of 
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Alberta,  made  extensive  collections  in  the  southeastern  part 
of  the  Province.  He  summarized  his  findings  in  his  review. 
The  vegetation  of  Alberta  (Moss  1955),  and  in  the  Flora  of 
Alberta  (Moss  1959).  Robert  Coupland  (1950  ,  1952)  studied 
the  grassland  communities  of  the  western  Canadian  prairie 
and  redefined  their  classification. 

Silvester  Smoliak  and  Alexander  Johnston  have  conducted  long 
term  studies  of  the  vegetation  and  range  ecology  of  southern 
Alberta  (Smoliak  et.  al.  1  975;  Mitchell  and  Smoliak  1971). 
Their  collections  have  been  deposited  in  the  herbarium  of 
the  Canada  Department  of  Agriculture  Lethbridge  Research 
Station  (Smoliak  and  Johnston  1978).  Johnston  (1970,  1  977) 
also  investigated  the  historical  aspects  of  the  southern 
Alberta  grasslands. 

Charles  D.  Bird  (1  962)  studied  the  bryophytes  of  the  Cypress 
Hills.  In  his  annotated  catalogue  for  the  aspen  parkland 
Bird  (1969)  listed  154  bryophyte  taxa  consisting  of  15 
hepatics,  2  Sphagna  and  137  Musci.  His  catalogue  of  lichens 
(Bird  1972)  included  669  taxa  (542  species)  for  Alberta, 
Saskatchewan  and  Manitoba.  Bird's  (1973)  catalogue  of 
bryophytes  for  the  same  area  listed  648  taxa  (599  species) . 

Bernard  de  Vries  made  a  preliminary  investigation  of  the 
botany  of  the  W riting- on-S tone  Provincial  Park  and  collected 
202  species  of  vascular  plants.  As  noted  above,  he 
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D.  Bird,  109  taxa  to  the  vascular  flora 
(de  Vries  and  Bird  1968). 

Cliff  Wallis  (1975)  collected  in  the  Milk  River  region  of 
southern  Alberta  and  prepared  an  inventory  of  the  area.  He 
described  the  plant  and  animal  communities  and  listed  41 
species  of  lichens,  13  species  of  bryophytes  and  357  species 
of  vascular  plants. 

Dennis  Jagues  (1  977)  conducted  an  in-depth  investigation  of 
the  vegetation  and  range  ecology  of  the  Suffield  Military 
Reserve,  north  of  Medicine  Hat.  He  documented  the  change  in 
biomass  and  floristic  composition  due  to  grazing,  and  listed 
304  species  of  vascular  plants  for  the  Reserve. 

Bernard  Boivin  (1967)  and  other  workers  of  the  Canada 
Department  of  Agriculture  and  the  National  Museum  of  Canada 
collected  extensively  in  the  study  area. 
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DESCRIPTION  OF  VEGETATION 


Transitional  forest 

The  main  vegetational  regions  of  the  study  area  are  the 
aspen  parkland,  mixed  prairie  and  the  boreal-montane  forest 
of  the  Cypress  Hills  (seeFig.  1).  In  preparation  for 
defining  the  boundaries  of  the  study  area,  peripheral 
collections  were  made  in  the  transitional  forest  and  in  the 
southern  part  of  the  boreal  forest.  The  sites  examined  in 
the  boreal  forest  included  1  Pinehurst,  2  Iron  wood  and  4 
Gardner  Lakes  as  well  as  3  Ashmont,  situated  between  100  to 
200  km  northeast  of  Edmonton  (see  Fig.  2).  This  region,  with 
its  abundant  aguatic  sites,  is  aptly  named  Lakeland. 

Although  not  included  in  the  study  area  for  phytogeographic 
purposes,  these  sites  in  the  boreal  forest  are  examined  for 
comparison  with  related  vegetation  in  the  aspen  parkland  and 
the  Cypress  Hills.  The  vegetation,  dominated  by  continuous 
forests  of  Populus  tremuloides  with  P.  balsamifera  in  moist 
sites,  is  similar  in  composition  to  the  "mini  forests”  of 
Populus  groves  in  the  parkalands  of  central  Alberta.  Moss 
(1955)  regarded  the  ’’entire  poplar  vegetation  of  central  and 
northern  Alberta  ....  as  an  association,  within  which  aspen 
and  balsam  poplar  consociations  are  recognized”. 

Nevertheless  the  boreal  and  transitional  Populus  forest 
differs  in  composition  from  the  groves  of  the  aspen 
parkland.  Some  of  the  characteristic  plants  found  there  but 
not  in  the  aspen  parkland  and  south  are  Vaccinium 
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cifspitosu m ,  Kertensia  panic ul at a  ,  Cvpr ipedi u m  Easserinum 
and  such  marsh  and  shoreline  species  such  the  Acorus 
calamus f  Calla  £§lustris,  Caltha  natans,  C.  Palustris, 
ima  tiers  cape  ns  is  and  Cicuta  bulbosa. 


Sphagnum  bogs,  present  in  the  boreal  and  transitional 
forests  just  north  of  the  study  area  but  characteristically 
absent  from  the  aspen  parkland  and  south  of  it  are 
characterized  by  an  undulating  carpet  of  various  Sphagnum 
species.  Growing  in  and  on  the  Sphagnum  are  species  tolerant 
of  the  cool,  wet  and  acidic  environment  characterized  by 
such  species  as  Hubus  chamemor us ,  Oxycoccus  microcarpus, 

Vacc iniu m  yitis-idea  var.  minus,  Cladina  rangiferina, 
Nonyanthes  brifoliata.  Potent  ilia  palust  ris ,  Caltha 
pa  lust ris.  Ledum  groenlandicum ,  Lar ix  laricina,  Picea 
mariana.  In  eastern  Alberta  Sphagnum  bogs  do  not  occur  south 
of  the  North  Saskatchewan  Piver  and  marshes  become  dominated 
by  Typha  s  p.  and  species  of  Carex,  Scirpus,  June us, 

Glyceria,  and  Calamagrostis . 


Just  north  of  the  study  area  boundary,  the  no.  7  Laurier  - 
Whitney  lakes  collecting  site  is  covered  mainly  by  outwash 
sand  moved  around  by  wind.  In  the  depressions  Sphagnum  bogs 
are  prevelant  containing  species  described  above  and  also 
Bet ula  glandulosa,  B.  papyri f era  and  Salix  sp.  depending  on 
the  moisture  conditions.  The  upland  sandhill  sites  form  the 
southernmost  locality  for  Pin us  banksiana  in  eastern 
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Alberta.  The  crown  cover  varies  from  open  savanna  type  to 
closed  canopy  forest.  The  mid-shrub  layer  is 
characteristically  very  sparse  or  absent.  The  ground  cover 
consists  of  a  carpet  of  Cladina  rangiferina  interspersed 
with  Arc tostaghylcs  uva-ursi  and  Vaccinium  my rtilloides, 
species  which  are  absent  from  sand  dune  areas  in  the  aspen 
parkland  and  prairie.  Habitats  with  loam  or  sandy  loam 
deposits  support  Picea  glauca  growing  near  its  southern 
limit . 

Collection  sites  4  Bonnyville,  6  Elk  Point,  8  Tulliby  Lake, 

9  Two  Hills  and  10  Lea  Park,  are  situated  in  the 
transitional  aspen  forest  with  understory  characterized  by 
Spirant hes  romanzof f iana,  Maianthemum  trifolia,  Actaea 
rubra,  Pol^gala  senega.  Me rtensia  paniculata,  Igitella  nuda, 
QERr iged iu m  calceolus  var.  d ubescens ,  Habenaria  o^tusa ta, 
Mones is  uniflora  and  Ribes  triste,  species  not  common  in  the 
Pogulus  bluffs  of  the  aspen  parkland.  The  site  at  Myrnam  is 
located  at  the  southern  limit  of  Picea  plauca  in  eastern 
Alberta  (see  also  Zoltai  1  975). 

Aspen  parkland 

In  the  parkland,  aspen  groves  are  interspersed  with  prairie 
(see  Fig.  1  for  vegetational  zones).  Bird  (1969)  regarded  it 
as  an  "ecotone,  or  area  of  stress,  where  two  major 
vegetational  formations  come  together  and  intermingle M .  Moss 
(1955)  spoke  of  "true  tension  lines  or  ecotones  ... 
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occurring  where  aspen  and  prairie  communities  meet".  Bird 
and  Bird  (1967)  noted  that  the  aspen  parkland,  as  an 
extensive  vegetaticnal  zone,  is  unigue  to  Canada's  prairie 
provinces,  and  that  the  "western  bastion"  of  the  parkland  is 
in  east-central  Alberta.  Moss  (1955)  discussed  the  possible 
origins  of  the  aspen  parkland  and  remarked  that  the  groves 
of  Populus  tremuloides  must  have  been  initiated  by  seed  but, 
at  the  present,  the  trees  spread  by  suckering. 

Some  of  the  early  explorers,  including  Palliser  and  the 
geologist  Dawson  (Moss  1955),  thought  the  groves  of  Populus 
were  remnants  cf  forests  devastated  by  fires,  but  now  the 
importance  of  the  "master  hand  of  climate"  is  recognized 
(Moss  1955;  Ritchie  1976;  Bryson  et  al.  1968),  although 
fires  also  played  a  role  (Bird  and  Bird  1967).  The  forest 
and  aspen  parkland  contracted  during  dry  periods  and 
expanded  when  the  climate  became  cooler  and  more  moist. 

Northern  parkland 

Bird  (1969)  regarded  this  part  of  the  aspen  parkland  as  a 
subclimax  cf  the  forest  formation.  The  composition  of  the 
aspen  bluffs  is  similar  to  that  of  the  boreal  forest,  except 
for  some  species  as  outlined  above.  The  substantial 
understory  consists  mainly  of  Amelanchier  alni folia ,  Corn us 
§£olonif era *  Viburnum  edule,  Ribes  oxyacanthoi des, 
Symphgricarpgs  alb  us,  Prunus  gens yl van ica.  The  herbaceous 
species  found  in  the  aspen  bluffs  commonly  occur  in  the 
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boreal  forest  as  well,  indicating  a  close  relationship 
between  the  two  floristic  regions.  Collection  sites  12 
Vermilion,  14  Isley,  16  Battle  River,  17  Wainwright,  20 
Dillberry  Lake,  15  Kinsella,  13  Birch  Lake  and  45  Two  Hills 
represent  the  northern  part  of  the  aspen  parkland.  The  two 
components  of  the  parkland  are  the  aspen  bluffs  and  the 
fescue  grassland.  The  aspen  bluffs  are  small  forests 
restricted  to  moist  depressions  and  north-facing  slopes.  The 
landform  is  predominantly  hummocky  disintegr ational  moraine 
with  knob  and  kettle  topography  providing  a  variety  of  moist 
and  dry  habitats.  At  the  latitude  of  Two  Hills  the  aspen 
tends  to  spread  over  the  upland  sites  and  level  terrain, 
restricted  by  cultivation  as  well  as  moisture  conditions. 

The  large  openings  in  the  aspen  parkland  were,  before  the 
turn  of  this  century,  occupied  by  luxurious  grassland 
dominated  by  Festuca  scabr ella .  Practically  all  of  the 
fescue  grasslands  have  now  been  cultivated  or  heavily  grazed 
by  livestock.  The  small  areas  which  remain  are  restricted, 
mostly  to  provincial  parks.  In  addition  to  Festuca 
scabrella,  Agropyrcn  subsecundum,  Danthonia  intermedia, 

Stipa  spartea  var.  cur tiseta,  Geum  triflorum,  Heucher a 
IIS hards on ii.  Aster  f alcatus  and  Sysirinchium  montanura  are 
common  in  the  association.  In  the  clearings  Sy mphoricarpos 
occidentalis  may  form  extensive  patches  on  medium  textured 
soils  and  E le^gn u s  commutata  occupies  sandy  areas. 
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Bird  (1969)  described  the  bryophyte  flora  of  the  aspen 
parkland  of  west-central  Canada,  listing  154  taxa, 
consisting  of  15  hepatics,  2  Sphagna  and  137  Musci.  The  most 
common  bryophyte  of  the  Popul us  groves  is  P yla isie 11a 
polyantha.  Other  common  mosses  found  there  are  Brachyt hecium 
s^lebr os um ,  Eu rhy nch i um  pulchellum.  Ceratodon  purpureu s  is 
frequently  found  cn  disturbed  soils  throughout  the  area, 
while  Funaria  hygrgmetrica  is  characteristic  of  moist, 
exposed  sites,  Plagigmnium  cuspidatum  is  common  in  moist 
depressions  in  Pcpulus  forests. 


Site  14  at  Isley  is  approximately  18  km  east  of  Vermilion 
and  was  chosen  for  its  sizable  block  of  lightly  grazed 
fescue  grassland  alternating  with  patches  of  Symph  ori  cargos 
§.lis,  Amelanchier  alnif glia  and  Populus  tremuloides. 
The  hummocky  moraine  landform  with  rolling  topography 
provides  seme  diversity  of  habitats.  The  grassland  is 
dominated  by  Festuca  scabr ella.  Other  grasses  commonly 
occurring  in  this  association  are  Aqrgpyrgn  su bsecundum ,  A. 
dasystachyum.  He lictgtrichgn  hgokeri,  Stipa  virid ula.  The 
herbs  are  represented  by  Lil ium  Ehiladelphicum,  Heuchera 
lichar dsgnii ,  Pgtentilla  hippiana ,  Sglidagg  missoupiensis 
and  S.  rigida.  In  the  depressions  Calamagrgs tis  canadensis, 

C .  inexpansa  and  Pga  pal ustr i s  are  abundant.  On  the  south 
facing  slopes  the  vegetation  is  more  xerophytic  in 
character,  as  exemplified  by  Bout  el oua  gracilis,  Koeleria 
crist at a,  St i pa  spartea  var.  curt iseta ,  Ort hocar pus  luteus. 
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Grindelia  sguarrosa,  Gutierrezia  sarothrae,  Haplogappus 
spin ulosus ,  Allium  textile,  Chrysopsis  villosa  and 
S§li^Hthus  lae tiflcrus.  These  species  are  typical  of  the 
prairies,  yet  several  of  them  occur  at  northern  latitudes 
occupying  the  drier  and  warmer  southern  exposures. 

Site  16  at  the  crossing  of  the  Battle  River  and  Highway  41 
has  dry  habitats  on  a  south  facing  slope  as  well  as  small 
sloughs  and  aspen  bluff  on  moist  habitat.  On  the  south 
facing  slope  we  find  the  same  xerophytic  species  as  in  site 
10  with  the  addition  of  Psoralea  argophylla,  Astragalus 
drummondii  and  Linum  lewisii.  The  aquatic  and  semiaquatic 
species  found  in  the  small  slough  at  the  base  of  the  slope 
include  Beckmannia  syzigachne,  C alamagrostis  i  nexpansa , 
Bescnampsia  caespitosa,  Glycer ia  borealis,  G.  gr andis ,  Glaux 
mar it i ma  ,  Puccinellia  nuttalliana,  Myriophyllum  exalbescens, 
Juncus  balticus  and  Scirpus  validus.  A  noteworthy  collection 
was  the  finding  cf  Ledum  gr oenlandicum  in  a  moist  depression 
at  the  edge  of  an  aspen  bluff.  Except  for  the  Cypress  Hills, 
this  has  been  the  southernmost  collection  of  this  species. 

Site  17  is  a  sand  dune  area  between  10  and  20  km  southeast 
of  Wain wright  with  sparse  Festuca  scabrella  -  Agropyr on 
subsecundum  grassland  alternating  with  Populus  tremuloides 
bluffs  on  north  facing  slopes  and  depressions.  There  are  a 
number  of  small  lakes  in  the  area  with  sandy  shorelines  as 
well  as  some  saline  sloughs.  Some  of  the  species  typical  of 
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the  sandy  habitats  are  J unioer us  horizontal! s,  Calamovilfa 
losaifolia,  Elymus  canadensis.  Erysimum  asgerura,  Astragalus 
tenellus,  Astragalus  mi ssouriegsis,  Petalostemon  purpureum . 
SRirea  alba  dominates  an  extensive  low  lying  area  and  some 
sandy  slopes  are  occupied  by  Eleagnus  commutata,  A  sc le pi as 
Rvali folia  and  Apccynum  an drgsaemi folium. 

Outwash  and  aeclian  sand  deposits  have  formed  unique 
habitats  which  have  escaped  cultivation.  Small  pockets  of 
Populus  tremuloides  occur  in  the  depressions  even  in  areas 
far  beyond  its  normal  range. 

An  extensive  aspen  bluff  facing  the  shore  of  Arm  Lake, 
situated  on  fertile  and  moist  soil,  includes  species  typical 
of  the  boreal  and  transitional  aspen  forests,  such  as  Betula 
papyrifera ,  Actaea  rubra,  Apr imgnia  striata,  L at hyrus 
ochroleucus,  L.  yenosus,  Pqlygala  senega,  Viola  rugulosa, 

Ar alia  nudicaulis,  Pyrola  asar if olia,  P.  elliptica,  P. 
secunda ,  Eysimachia  ciliata,  L.  thyrsifolia,  Bromus  anomalus 
and  Cast illega  miniata.  The  shallow  waters  of  Arm  Lake 
contains  Nuphar  yariegatum  and  Caltha  natans,  uncommon  in 
the  study  area.  On  the  moist  shoreline  Houstonia  longif olia, 
Tofieldia  glutinosa  and  Veronica  americana  were  collected. 

Site  no.  13,  Dillberry  Lake  area,  is  covered  with  a  variety 
of  vegetation  including  sand  dune,  aspen  forest  meadow  and 
lakeshore  communities.  Dillberry  Lake  is  located  in  the 
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middle  parkland,  cn  the  Alberta-Saskatchewan  border.  The 
sand  dune  vegetation  here  differs  markedly  from  that  of  the 
Laur ier-Whitney  lakes  site  120  km  to  the  north.  Pinus 
ban ks iana ,  Pic ea  2.1a  uca,  Cladina  ranqif er ina ,  Vaccinium 
myrt ill o ides  and  Betula  papyri f era ,  present  on  sandy  areas 
at  Laurier  Lake,  were  absent  at  Wainwright  and  Dillberry 
Lake.  The  wet  depressional  areas  were  also  quite  different 
with  species  of  Carex,  Scirgus,  June us ,  Triglgchin  and 
Petasites  dominating  instead  of  the  Sphagnum  and  Picea .  On 
the  sandy  sites  Rumgx  venosus  and  Rhus  r adicans  were 
collected  at  Dillberry  Lake  but  not  at  locations  north  of 
here.  Several  species  common  to  most  sandy  sites  were 
collected  in  this  area.  These  included  JuniEerus 
k2£izgntalis,  Elym us  canadensis,  Hierochloe  od grata, 
SE2£2k2lHs  cr ygtandr us.  Erysimum  asperum,  E.  cheir ant hgides, 
Spir ea  alba,  Oenothera  biennis,  Asclepias  gv alif glia  and 
2kLZ§L2E§i§.  yi llosa . 

The  forested  vegetation  was  similar  to  other  treed  areas  of 
the  aspen  parkland.  Under  Pqpulus  tremuloides  groves 
Equise t u m  arvense,  Actaea  rubra,  Lathyrus  ye ngsu s ,  Vi gl a 
r ugu losa ,  Pyrola  asarifglia,  Lys imachia  ciliata.  Hack glia 
am er ic ana  and  Linnaea  borealis  were  collected. 

Southern  parkland 

Location  24  covers  an  area  near  Horseshoe,  Cap  Ayre  and 
Gooseberry  Lakes  southeast  of  Provost  near  the  southern 
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boundary  of  the  aspen  parkland.  Surface  deposits  with 
undulating  to  rolling  topography  are  hummocky  moraine,  kame 
moraine,  outwash  sands  and  sand  dunes.  Flat  to  depressional 
areas  are  of  lacustrine  origin  (Bayrock  1967).  There  are 
several  saline  sloughs  and  lakes  in  the  area,  including 
Horseshoe  and  Gooseberry  Lakes,  which  provide  internal 
drainage  for  surface  runoff  and  shallow  groundwater  flow 
(Wallick  1979).  The  lakeshore  vegetation,  which  is  often 
surrounded  by  salt  crust,  forms  rings  and  patchworks  of 
Agrost is  sc a bra ,  Distichlis  strict a ,  Salicornia  rubra, 

June  us  balticus,  Suaeda  degressa  and  Triglochin  maritima.  A 
band  of  Hordeum  jubatum  may  occur  on  the  moist  shoreline. 
These  species  were  often  growing  through  the  salt  crust  but 
fresh  water  seepage  of  less  than  1  mmho  per  cm  was 
discharged  into  the  lake  diluting  the  salt  brine  at  root 
level  (pers.  obs.).  Sgartina  gracilis  occurred  in  the 
transitional  zones  between  fresh  water  discharge  and  salt 
crust  areas,  while  Muhlenbergia  asger if olia ,  Puccinellia 
L.utt  alii  ana,  Sci  rpus  americanus,  Carex  sg.  ,  Lycogus 
d.!5.oL.i:Canus  a nd  Glaux  maritima  were  collected  at  fresh  water 
discharge  points. 

The  upland  sites  are  covered  by  mixed  grass  vegetation,  and 
clumps  of  Eleagnus  ccmmutata  and  Symghgri cargos 
Occident alis.  Bluffs  of  Pogulus  tremuloides  were  frequent  on 
north  facing  slopes.  The  mixed  grass  vegetation  consisted 
mainly  of  Agrogyrcn  sgicatum,  A.  svjbsecundum ,  Bouteloua 
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2£§£iii§.,  Fes tuca  sea brella,  Helictotrich.cn  hookeri, 

Koeleria  crist at a,  S  tiga  sgartea  var.  curtis eta,  S . 
viridula,  Allium  textile,  Geum  triflorum,  Gaura  coccinea, 
Cerastium  arvense,  Comandra  gall i da  and  Hegchera 
richer dsonii. 

On  sandy  sites  Egui set um  scirggides,  J uniger us  horizontal! s, 
Arctostaghylos  uva-ursi ,  Calamovilf a  longifolia  and  the 
occasional  Eh  us  radicans  and  Bumex  venosus. 

The  non-saline  meadows  were  occupied  mainly  by  Descham psia 
caesgitosa,  Carex  viridula,  Scirgus  nevadensis,  S. 
§:?2.~ticanus,  Li li um  £hi lade lghi cum ,  Zygadenus  e legans, 
Sgiranthes  romanz cf f iana,  Ha ben aria  hyger borea ,  Be tula 
2££identalis,  Pa rnassia  pal ustris,  Cicuta  douglasii,  Lycogus 
§Hi§£icanus,  Viola  galu stri s,  Pedicular  is  groenlandica , 
Lobelia  kalmii,  Liatris  ligulistylis,  Aster  hesger ius  and 
Solida go  gra mi ni folia. 

Some  of  the  eroded  slopes  showed  evidence  of  saline 
discharge  and  the  vegetation  there  was  very  sparse.  Some  of 
the  typical  species  on  the  eroded  dry  saline  seeps  were 
Gat iere z zi a  sarothrae,  Oguntia  f r agilis  and  Grindelia 
sguarrosa. 

The  Pogulus  tremuloides  groves  contained  an  understory  which 
included  species  usually  found  in  the  transitional  and 
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boreal  forests,  as  exemplified  by  Pyrola  asarifolia, 

2k§.lictrum  ve  n  ulosum,  S  mil  ac  in  a  s tel lata ,  pi  spor  um 

br achyca rpum,  Geum  all epic um ,  Poa  secunda,  Shepherdia 

can a dens  is,  Broius  a nomal us,  L at hyr us  ochroleucus  and  Act a ea 

mkl.a .  Near  the  edge  of  Populus  groves  Prunus  Pig s ylv a npca 

and  Amelanchier  alni folia  were  found. 

Site  15  is  located  in  and  around  the  Kinsella  Ranch  of  the 
University  of  Alberta  cn  rolling  to  hilly  topography  of 
hummocky  moraine  deposits.  Kinsella  is  situated  in  the 
central  part  of  the  aspen  parkland.  The  Festuca  scabr ella 
dominated  grassland  is  intermixed  with  Populus  tremuloides 
groves.  The  latter  are  found  mainly  on  north  facing  slopes 
and  in  lew  lying  areas.  In  addition  to  Festuca  scabrel la , 
some  of  the  grassland  species  are  Helict otr ichpn  hooker i, 

M u h d_ e n b e r a  cuspidata,  Stipa  yiridula,  Agropyron 
§^bsecundu m,  Kceleria  cristata,  Danthonia  intermedia. 

Bout elou a  gracilis,  Cerastium  arvense,  Gaura  coccinea, 
^Hll§:it;alcea  coccinea,  Penst emon  gracilis,  Gaillar dia 
ar ist at a  ,  Heuchera  richar dsonii ,  Potent! 11a  gracilis. 
Astragalus  agrestis,  A.  dr ummondii ,  Hedysarum  alpinum, 
Psoralea  argophy la ,  Thermopsis  rhomb if glia ,  Vicia 
spar s if olia ,  Orthccarpus  luteus,  Penst emon  gracilis,  P. 
proc er us ,  Monarda  f ist ulosa ,  Agoser is  glauca ,  Soli  dago 
5lissguriensis  and  S.  rigida. 


The  understory  vegetation  of  Populus  tremuloides  groves  is 
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similar  to  that  of  other  groves  in  the  aspen 
La th^r us  ochrole  uc us  ,  I.  ven os us  ,  Thalictrum 
Viola  rugulgsa  and  Rubus  strigosus  are  among 
which  were  found  here. 


parkland . 
venulosum , 
the  species 


In  a  small  meadow,  six  km  north  of  Kinsella,  Viola 

bodecatheon  r adicatu m ,  Primula  incana  and 
Senec io  paugercul us ,  species  uncommon  in  the  area  were 
collected  along  with  Glyce ri a  striata  ,  l£.iqlochin  mari tima  , 
ungustif oli urn ,  Ranunculus  cymbalaria,  R. 
scelerat us ,  Zizia  agtera,  Salix  Candida  and  Salix 
brachycarpa. 


Location  13  at  Birch  Lake  is  an  example  of  an  area  which  did 
not  prove  to  be  a  significant  because  of  the  lack  of  varied 
habitats  and  the  extent  of  agricultural  activities.  The 
lakeshore  Populus  and  Salix  is  heavily  grazed  by  livestock 
and  the  rest  of  the  area  is  under  cultivation.  Ror  these 
reasons  only  a  few  specimens  were  collected  here. 


Western  parkland 

The  western  part  of  the  aspen  parkland  shows  a  markedly 
richer  flora  than  the  eastern  part  at  latitude,  52°20'  N, 
and  this  fact  is  reflected  in  the  presence  of  Picea  g.lauca 
and  in  the  composition  of  the  Populus  tremuloides  understory 
vegetation  of  the  Big  Knife  area.  Some  of  the  species 
occurring  here  are  Agrimonia  striata,  Shegherdia  canadensis 
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and  Lysimachia  cilia ta. 

Location  21,  near  Big  Knife  Provincial  Park,  marks  the 
western  boundary  of  the  study  area  and  the  eastern  limit  of 

at  this  latitude.  Most  of  the  collections  were 
made  in  the  flood  plain  and  slopes  of  the  Battle  Eiver.  The 
mature  Picea  g.lauca  formed  a  closed  canopy  forest  which 
allowed  very  few  species  of  vascular  plants  to  grow 
underneath  it.  The  ground  and  the  rotting  logs  under  Picea 
g.lauca  were  covered  with  a  variety  of  mosses  and  lichens 
including  Sur y nchi um  pulchellum,  Brachytheciu m  sa lebrosum, 

T  huidium  rec.og.ni  turn,  Knium  cuspid  at  urn,  Polyt rich um 
juniper inum,  P ar melia  flava,  P.  sulcata,  Xanthor ia  fallax 
and  Peltigera  canina.  Such  epiphytes  as  Usnea  hirt a,  grew  on 
dead  Salix  sp.  branches. 

A  marked  contrast  with  the  moist  forest  floor  was  provided 
by  the  steep  south  facing  slopes  rising  out  of  the  flood 
plain.  Some  of  the  species  found  here  were  Bouteloua 
gr ac ilis ,  Muh lenbergia  cuspid at  a,  M.  racemosa,  Petalostemon 
pur pure um ,  Psorale a  argophyla ,  Gutierrezia  sarothrae. 

At riglex  nutalliana  and  Artemisia  longifolia. 

The  open  grassland  vegetation  in  the  floodplain  consisted 
mainly  of  Agropy rcn  subsecundum,  A.  smithii,  Helict otr ichon 
hooker i,  Agrostis  scabra,  Bromus  anomalus  and  Anemone 
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Location  18,  in  the  Hand  Hills  and  near  Little  Fish  Lake,  is 
situated  at  the  western  edge  of  the  study  area  and  at  the 
boundary  of  the  parkland  and  prairie.  The  gravelly  deposits 
of  the  Hand  Hills  rise  200  m  above  the  undulating  ground 
moraine  of  the  surrounding  area.  A  small  locality  on  a 
north-  northwestern  slope  proved  to  be  unusually  rich  in 
plants  of  moist  habitats  when  compared  to  the  dry  lowlands 
of  the  surrounding  prairie.  Populus  tremuloides,  Prunus 
virginiana  and  Salix  sp.  form  closed  thickets.  Some  of  the 
other  plants  collected  were  Juniper us  communis,  Lilium 
PlliIlP§lEilicu  m,  S milacina  race mos a ,  Zygadenus  elegans,  Z. 
gramineus.  Act aea  rubra.  Anemone  multi fid a ,  Thalictrum 
venulo su m,  Ribes  oxyacanthqides,  Spire a  alba,  Hedysarum 
alpinum.  Lathy rus  cchroleucus,  Viola  rugulosa,  Shepherdia 
is ,  He racleura  lana turn,  Osmorhiza  depauperata, 
Sanicula  mar i landica ,  Zizia  apt era.  Corpus  stolgrifer a , 
Pyrola  asarifqlia,  A rc tostaphi los  uva-ursi.  Cast illej  a 
miniata,  C.  se ptentrionali s,  Penstemon  nit id  us,  P.  procerus 
and  Viburnum  edule. 

At  the  southern  end  of  the  Hand  Hills  the  Fish  Creek  flows 
into  the  Little  Fish  Lake.  The  muddy  floodplain  provides 
habitat  for  a  number  of  semiaguatic  and  meadow  plants,  as 
exemplified  by  Sagitta ria  cuneata,  Phleum  pratense ,  Poa 
pal ustr is ,  Ele ochari s  palustris,  J uncus  balticus,  Hippuris 
vulgaris,  Sium  suave,  Dodecatheon  radicatum,  Mentha 
arvensis,  Stachys  palustris  and  Antennaria  pulcherrima . 
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Mixed  prairie 

The  treeless  grassland  of  southern  Alberta  occupies  the 
brown  and  part  of  the  dark  brown  soil  zones  (Moss  1955) ,  and 
it  forms  the  northwestern  tip  of  the  Great  Plains  of  North 
America,  The  term  "mixed  prairie"  has  been  applied  by 
Clements  (cit,  by  Coupland  1952)  to  the  Stipa- Bout  eloua 
association  of  western  Canada,  as  distinguished  from  the 
true  prairie  occupied  by  the  Stipa- Sgorobglus  association 
east  of  longitude  100.  Clark  et  al.  (1942)  perpetuated  the 
term  "short-grass  prairie"  which  they  considered  to  be  the 
xeric  type  of  the  mixed  prairie  association,  containing 
Bout el ou a  gracilis,  Poa  secunda,  Car ex  f ilif olia ,  Stipa 
comata,  Ag_ropy;ron  smithii  and  Koeleria  crist at a. 

Coupland  (1952)  defined  five  faciations  within  the  Stipa 
bo ut eloua  association.  The  Stipa-Bouteloua  faciation  is 
typical  of  intermediate  slopes  and  medium  textured  soils. 

The  Bout eloua- Stipa  faciation  characteristic  of  the  medium 
to  coarse  textured  soils  and  of  exposed  locations.  The 

Koeleria  faciation  occurs  on  glacio-lacustri ne 
clay  deposits.  The  clay-loam  solonetzic  soils  are  vegetated 
by  the  Boute loua- Agrggyron  faciation.  The  Agrcgyron- 
Muhlenbergia  facies  forms  a  subclimax  on  eroded  glacial 
till.  Coupland  (1952)  noted  that  Bouteloua  gracilis  and 
Artemisia  frigida  have  become  dominant  species  on  overgrazed 
pastures.  Collection  sites  investigated  in  the  mixed  prairie 
are:  31  Hand  Hills,  32  Oyen,  34  Empress,  37  Schuler,  36 
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Sandy  Point  on  the  S.  Saskatchewan  River,  38  Chappice  Lake, 
39  Walsh  40  Seven  Persons,  47  Writing-on-Stone ,  42  Chin 
Coulee,  35  Dinosaur,  22  HW  36  x  Battle  River,  30  Altario,  48 
Onefour,  44  Grant  Creek,  50  Aden,  45  Orion 

Collection  areas  34  and  36,  located  in  the  Empress  district, 
were  among  those  studied  in  some  detail.  These  locations  lie 
very  near  the  Saskatchewan  border  which  forms  the  eastern 
boundary  of  the  study  area.  This  is  the  driest  part  of 
Alberta  with  mean  yearly  precipitation  of  only  226  mm  with 
frequent  occurrences  of  drought  (see  Fig.  ...).  Most  of  the 
collections  were  made  in  coulees  where  the  extra  moisture 
supports  a  greater  variety  of  plants  than  the  surrounding 
uplands.  A  narrow,  steep  sided  coulee  was  vegetated  by  dense 
thickets  of  Rhus  triloba ta  and  Prunus  Virginia na.  The 
understory  consisted  mainly  of  Ribes  oxyacant hoides  and 
Sm il ac ina  ste 1 la ta .  The  vegetation  of  the  broad  coulees  was 
mixed  grassland  of  S tipa-Koler ia-Boute loua  association  with 
extensive  patches  of  Symphoricarpgs  Occident alis  at  the 
bottom  of  the  coulee.  Some  of  the  forbs  associated  with  the 
grassland  were  Astragalus  bisulcatus,  Oxytrogis  sericea, 

Psor alea  argo phyla ,  P.  e sc ulent a ,  Eriggonum  flavum  and 
Hymenoxis  richardsonii .  Five  km  north  of  Empress  several 
semiaguatic  and  marsh  plants  were  collected.  Some  of  these 
were  Sagittaria  cuneata,  Calamagrostis  inexpansa ,  Higguris 
vulgaris.  Coll om ia  linearis  and  Scirpus  validus.  Popul us 
§§L£2§.ni.ii  was  collected  on  the  floodplain  of  the  Red  Deer 
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Fiver.  Elymus  canadensis,  Salix  interior  and  Artemisia 
biennis  were  also  found  growing  in  sandy  soil  near  the  river 
bank. 

Collections  at  location  36,  Sandy  Point  on  the  South 
Saskatchewan  River  were  made  on  the  floodplain  as  well  as  on 
the  eroded  river  bank.  The  floodplain  vegetation  included 
several  salt  tolerant  plants  such  as  Distich  lis  strict  a, 
Fumex  maritimus,  Chenopodium  glaucum  ssp.  salinura,  Suaeda 
depressa  and  Agrgstis  scabra . 

One  of  the  most  characteristic  plants  of  eroded  banks  in 
southeastern  Alberta  is  the  shrub  Sarcobatus  yermiculatus. 
Herbaceous  plants  associated  with  it  were  Hy.m§noxys 
ILichar  ds  onii  and  Eurotia  lanata.  In  moist  draws  Clematis 
1 llist ic if olia  makes  its  appearance. 

South  of  Sandy  Point  there  are  several  sand  dune  areas. 
Stunted  Pop ulus  tremuloides  grows  in  the  depressions,  about 
150  km  south  of  its  limit  in  the  aspen  grove  belt.  The  trees 
are  able  to  make  use  of  the  groundwater  supply  within  the 
reach  of  their  roots. 

Location  21,  west  of  Schuler,  is  an  upland  site  45  km 
northeast  of  Medicine  Hat.  McPherson  and  Berg  (1972)  show 
the  area  as  hu nmocky  moraine.  The  undulating  topography 
offers  little  variation  in  habitats.  The  vegetation  is 
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lightly  grazed  mixed  grass  prairie  with  Agrqpyrqn 
ligchycaulum,  Koeleria  cristata,  Stipa  spartea  var. 
cur tiset a r  S.  vi ri dula ,  0 rthocarpus  luteu s,  Astragalus 
agrestis  and  P pten ti 11a  gracilis.  In  the  shallow  depressions 
Agrqpyrqn  smit hii  is  found  with  Zygadenus  gramineus,  Poa 
pal ust r is  and  P.  iuncifolia.  On  the  sandy  roadsides  Rosa 
arkansa  and  Lactuca  pulche 11a  were  collected. 

Locations  38  Chappice  Lake  and  39  Walsh  are  shallow  saline 
sloughs  approximately  30  km  northeast  of  Medicine  Hat. 
Chappice  Lake  is  a  small  depression  in  an  area  covered  by 
ground  moraine.  Many  Island  Lake  at  Walsh  was  a  group  of 
dried  up  slough  bottoms  in  1976.  The  parent  material  is 
lacustrine  sand  and  silt  (McPherson  and  Berg  1972). 

Equisetu m  laevigatum,  Distichlis  stricta,  Suae da  depre ssa, 
Beckmann ia  syz igachne ,  Puccinellia  nuttalliana,  Descha mpsi a 
caespitosa ,  Poa  palu  st  ri  s,  Ranunculus  cymbalaria  were 
characteristically  present.  In  a  roadside  slough  surrounded 
by  Salix  sp.  A  lope cuius  genic ulat us ,  Descha mpsi a  caesgitos  a, 
Ppa  palust ris,  P lygonum  coccineum  and  Stachys  palustris  were 
collected. 

Location  40  is  situated  in  the  Seven  Persons  area,  25  km 
southeast  of  Medicine  Hat.  Collections  were  made  on  hummocky 
moraine,  ground  moraine,  glaciof luvial  and  glaciolacustrine 
sites.  The  upland  sites  were  vegetated  by  mixed  prairie  with 
St ipa  comata,  Koeleria  cristata,  Bouteloua  gracilis. 
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Atr iplex  nuttalliana,  Geum  t rif lor um  ,  Astragalus  pectinatus, 
Pla  nt  a£0  pataqgnic a ,  Cora  an  dr  a  pallida  *  Fr ioqqnum  flavum, 
Endole pis  suck le yi r  Cyragpterus  a caul is  ,  Erysimum 
l]1222§Ei2EM  and  Artemisia  fr igida.  In  the  depressions 
Aprqpyron  smithii  dominates  and  on  dry  slopes  Artemisia. 
l2E3ii.2lia ,  Haglgpappus  nutt allii ,  Haglopappus  spinulosus, 
Hyraencixis  rich ardscnii ,  Chrysopsis  vil los a ,  Chrysosaran  us 
na useosus ,  Erige r cn  caespitosus  and  Grindelia  sguarro sa  are 
frequent • 

In  moist  draws  and  protected  slopes  Agropyr gn  ine r me,  A. 
spicat um,  Stipa  viridula ,  Dant honia  intermedia,  Bromus 
anomalus,  Poa  praten sis ,  Penst emon  nitidus,  Heucher a 
£i2^ar ds onii ,  Amelanchier  alnifol ia ,  Fraqari a  yerginiana, 
?2tent i 11a  gracilis.  Astragalus  bisulcatus,  Linum  lewisii , 
Epil2biu m  gland ulo sum ,  E.  paniculatum,  Androsace 
septentr igna li s ,  Collomia  linearis.  Plant  ago  major.  Arnica 
§2r2ri a  and  Senecio  can us  are  found. 

Some  of  the  aquatic  and  semiaquatic  plants  collected  in  a 
shallow  creek  bed  were  Alisma  plant ago- aguatica,  Algpecurus 
aegualis,  Cala magrgstis  inexpans a ,  Deschampsia  caespitosa, 

G 1 yc er ia  bgrealis,  Pgl yggn um  coccineu m  ,  P .  lap at hi  folium, 
Pumex  mexicanus,  Ranunculus  aguatilis  var,  capillaceus, 
jent ha  arvensis  and  Stachys  palustris. 


Collection  site  47,  located  in  the  Writing-on-Stone  and  Deer 
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Creek  district,  represent  the  southwesternmost  locations  in 
the  study  area.  The  surface  deposit  is  composed  of  glacial 
till  derived  from  local  sandstones  and  shales  of  the  Milk 
River  formation.  Parts  of  the  bedrock  have  been  exposed  by 
erosion  and  form  "badlands”.  Habitats  for  the  different 
plant  communities  are  provided  by  the  upland  sites,  eroded 
slopes  and  the  alluvial  flats.  The  vegetation  on  the 
undulating  upland  is  mixed  prairie,  characterized  by  Stipa 
comat a,  S.  S parte a  var.  curtiseta,  Koeler ia  cristata, 
Agropyron  smithii,  Car ex  f il ifolia ,  Jripgonum  flavum, 

Eurot ia  lanata  and  Oxytropis  sericea.  According  to  de  Vries 
(1968),  Heuchera  f la belli folia  and  Solidago  missouriensis 
var.  extraria  are  considered  to  be  of  the  Cordilleran 
element.  Species  typical  of  sandy  sites  are  Juniperus 
b2!12:pnf  alis,  Rumex  ve nos  us,  Petalostemon  candidum,  Asclepis 
liE-i^if and  Men t ze li a  decapet ala.  The  latter  species  was 
collected  only  at  this  location. 

The  Deer  Creek  coulee,  like  most  streambanks  in  southern 
Alberta,  is  characterized  by  the  presence  of  Populus 
sargentii.  Clematis  lig^sticif oli a  and  Ribes  aureum.  Other 
species  favoring  the  moist  habitat  under  Populus  sargentii 
are  Salix  sp. ,  Corpus  stoloni f era ,  Potentilla  anserina, 
Heracleu  ni  lanatum  and  Habenaria  viridis.  Rlymu s  cinereus,  an 
uncommon  plant  restricted  to  some  moist  locations  in  the 
southernmost  part  of  Alberta,  was  also  collected  here.  On 
the  erodedslopes  Lesguer ella  arenosa  and  the  uncommon 
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Oenot her a  serrulata  can  be  found. 

The  boreal-montane  vegetation  of  the  Cypress  Hills  was 
described  in  detail  by  Breitung  (1954)  and  by  de  Vries  and 
Bird  (1968).  No  collections  were  made  in  the  region  during 
the  course  of  this  study. 


. 


HISTOEY  OF  THE  FLORA 


Until  the  late  Eocene  the  climate  of  Alberta  was  tropical 
and  subtropical  as  indicated  by  the  presence  of  coral  beds 
and  the  remains  of  warm-climate  animals  and  plants  (Stelck 
1967).  By  the  end  of  the  Eocene  epoch  the  climate  was 
characterized  by  increased  humidity  and  cloudiness,  less 
intense  interzonal  circulation,  higher  oceanic  temperatures 
and  the  shrinking  of  polar  icecaps.  The  higher  precipitation 
and  less  variation  between  seasons  gave  rise  to  a  mixed 
mesophytic  forest  widespread  in  the  northern  hemisphere 
(Wolfe  and  Leopold  1967;  Wolfe  1972). 

This  mixed  forest  extended  from  Japan  and  central  China  to 
Alaska  and  northwestern  North  America  and  included  such 
genera  as  Ulmus,  Cocculus,  Liquid  am bar ,  Plat anus,  Magnolia , 
Cinnampnum  and  Lit sea.  Asa  Gray  was  the  first  one  to  call 
the  attention  to  the  resemblence  between  floras  of  eastern 
United  States  and  eastern  Asia  (Li  1952).  He  concluded  that 
the  extant  mesophytic  vegetation  of  the  Appalachian 
fountains  and  of  central  China  and  Japan  are  the  remnants  of 
the  mesophytic  forest  which  occupied  large  areas  in  the 
Northern  Hemisphere  during  Tertiary  times.  The  name  Arcto- 
Tertiary  Flora  and  later  Arcto-Tertiar y  Geoflora  was  given 
to  the  vegetation  on  the  basis  of  its  origin  and  extent 
(Chaney  1959).  Johnson  et  al.  (1  965)  pointed  out  that  even 
during  the  Miocene,  colder  climates  and  therefore  somewhat 
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different  vegetation  must  have  prevailed  at  higher  latitudes 
and  altitudes,  Wolfe  (1972)  rejected  the  idea  that 
" geofloras"  or  f loristically  uniform  groups  of  temperate 
plants  maintained  their  composition  for  several  epochs  of 
earth  history.  Although  Mixed  Mesophytic  forests  were 
widespread  during  the  Miocene,  their  evolution  from  the 
tropical  and  subtropical  forests  of  the  Eocene  and  early 
Qligocene  were  independent  of  each  other  in  the  various 
regions  and  so  their  taxonomic  composition  also  varied. 

Wolfe  and  Leopold  (1967)  called  the  similarity  between  the 
Alaskan  Seldovian  floras  and  the  early  and  middle  Miocene 
floras  of  Japan  and  Oregon  "remarkable ",  Some  species  which 
are  extinct  today  but  were  widely  distributed  during  the 
Tertiary  are  Populus  kenai ana ,  Populus  renif or mis ,  Com  ton i a 
naumani,  Carya  bendirei,  Pterocarya  nige 11a,  A In us  fairi, 
l22gs  ant  ipof i ,  Quercus  bretzi,  Quercus  axelrodi,  Olmus 
n e wherry ,  Zelkcva  oreganian a,  Cer cidiphyllum  cretanum, 

Coccul us  a  uric ul at a,  Liguid am bar  miof ormosana ,  Platan us 
bfd ire i,  Cladrastis  gaponica,  Acer  e zoanu m,  Acer 
t is iae folia ,  Acer  chaneyi,  Acer  glabradoides,  Acer 
gi£L2£by llum,  Ae sc  ulus  magus  and  Viburnum  lat a ni folium . 

Wolfe  and  Leopold  (1967)  also  stated  that  "...the  floristic 
histories  of  northeastern  Siberia  and  Alaska  are  essentially 
the  one  and  the  same  MacGinitie  (1941)  noted  that  the 

Chalk  Bluff  deposits  of  Sierra  Nevada  contain  many  species 
that  are  closely  allied  to  species  of  the  Tertiary  floras  of 
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Alaska.  An  Upper  Eocene  warm  temperate  or  even  subtropical 
flora  from  Kupreancf  Island  contains  Ceratozamia, 
O^k^llaria,  Casra nopsis  longi getiqlum ,  Magnolia./  Ocotea# 
Rhamnus  and  Di llentes.  MacGinitie  (1941)  further  wrote  that 
other  localities  contain  "abundant  remains  of  Salix,  Betula, 
Alnus ,  Fagus,  Quercus  etc.  associated  with  S eguoia, 
indicating  a  humid,  temperate  climate  similar  to  that  of 
southwestern  England.  The  Alaskan  flora  is  largely  composed 
of  the  temperate  Holarctic  element  which  probably  occupied 
its  most  northernly  position  during  the  warm  climates  of  the 
Upper  Eocene . . . " . 

Chaney  (1959)  noted  the  similarity  between  the  Upper  Miocene 
floras  of  western  America  and  the  extant  mesophytic  forests 
of  eastern  America.  He  wrote  that  "...the  forest  now  living 
on  the  Appalachian  Mountain  slopes  contains  more  equivalent 
living  species  (tc  the  Tertiary  Mascall  flora  of  Oregon) 
than  any  other...".  Extant  eastern  Asian  genera  are  also 
well  represented  in  the  Miocene  floras  of  western  America. 

36  genera,  representing  78%  of  the  Mascall  flora,  are  found 
in  central  China.  These  include  Acer,  Albizzia,  Fag us, 

G in gko  Liguida mbar ,  Metaseguoia,  Nyssa,  Sassafras  and 
Zelkqva.  Chaney  (1959)  considered  the  forests  of  western 
Hupeh  and  adjacent  Seczhuan  in  central  China  representatives 
of  "a  relatively  complete  surviving  example  of  the  Arcto- 
Tertiary  Geoflora..."  showing  a  "striking  resemblance"  to 
the  Middle  Tertiary  floras  of  western  North  America.  Li 


- 


■ 

14  * 


■ 

' 

* 


59 


(1952)  examined  in  detail  the  related  floras  of  eastern  Asia 
and  eastern  North  America.  He  reviewed  Gray's  "identical 
species"  and  followed  up  further  work  on  the  floristics  of 
the  "Tertiaro-Mesophytic"  elements. 

The  related  species  of  eastern  Asia  and  eastern  North 
America  have  net  been  interpreted  by  all  as  remnants  of 
Tertiary  floras.  litis  (1  973)  and  others  (cit.  by  litis 
1973)  explain  the  " A rc to-Tertiar y"  floristic  disjunction 
patterns  by  the  process  of  inter-hemispheric  long  distance 
dispersal  and  "unique  ecological  equivalence"  of  the  related 
regions. 

Climat ic  and  yegetational  changes  during  the  Neogene. 
Wolfe  and  Leopold  (1967)  traced  the  Neogene  climatic  history 
as  indicated  by  the  plant  records.  They  felt  that  Neogene 
associations  of  Liguidambar,  Nyssa r  Fagus ,  Quercus ,  T ilia 
and  Ulmus  indicate  that  their  climatic  tolerances  were  not 
significantly  different  in  the  Neogene  than  they  are  today. 
Wolfe  and  Leopold  (1967)  considered  the  average  July 
temperature  to  be  indicative  of  the  factors  which  caused  the 
replacement  of  one  forest  type  by  another.  The  geographical 
limits  of  Abies,  £icea ,  Tsuga  and  Pinus  closely  parallel 
definite  isotherms  and  therefore  the  fossil  remains  of  these 
trees  can  be  reliably  used  in  the  interpretation  of  Neogene 
climates  although  in  the  case  of  some  genera,  such  as 
Plat ycarya  and  Cercidiphyllum  Wolfe  and  Leopold  (1967) 


' 


* 

* 


60 


consider  it  dangerous  to  apply  the  tolerances  of  the  living 
species  to  the  interpretation  of  Paleocliroates. 

The  late  Oligocene  -  early  Miocene  climates  of  Alaska  (Wolfe 
and  Leopold  1967)  and  northwestern  United  States  and  British 
Columbia  (Chaney  1959)  were  warm,  with  an  average  July 
temperature  of  at  least  20-21°C  at  the  coast  and  higher  in 
the  interior,  as  evidenced  by  the  presence  of  Nyssa  and 
Liquid am bar,  and  net  higher  than  that,  as  shown  by  the  local 
presence  of  Picea  in  Alaska. 

Tanai  (1961)  wrote  that  at  the  same  time  "the  late  Oligocene 
floras  (of  Japan)  consisted  mainly  of  temperate  or  warm- 
temperate  vegetation  including  Metaseguoi a ,  Glyptostrobus , 
Gephalot axus,  Populus,  Querc us ,  Platan us ,  Acer,  Crataegus , 
Smilax ,  Alangium  etc.  ".  By  the  middle  Miocene  (late 
Seldovian)  the  average  July  temperatures  of  Alaska  must  have 
dropped  below  18°C  (Wolfe  and  Leopold  1967),  as  indicated  by 
the  extinction  of  Juglan s,  Fagus,  £uercus,  Liguidambar  and 
Nyssa.  This  climatic  change  was  not  paralleled  in  Japan 
(Tanai  1961)  where  the  flora  changed  from  warm-temperate  to 
temperate.  Deciduous  broadleaved  trees,  such  as  Betula, 
Alnus,  Carpinus  Ulmus,  Zelkova,  Fagus,  Acer,  Till  a,  Salix 
dominated  but  temperate  conifers,  such  as  Picea,  Abies, 
Taxodium  Metaseguoia  and  G iyptost robus  were  also  present. 


By  the  late  Miocene  the  summer  temperatures  dropped.  Wolfe 
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and  Leopold  (1967)  estimate  that  the  average  July 
temperature  dropped  7°C  in  4  million  years.  A  boreal  forest 
replaced  the  mixed  mesophytic  forest  ''apparently  going 
through  the  transitional  Northern  Hardwood  Forest  ..." 

(Wolfe  and  Leopold  1  967).  N^ssa,  hi6Lui  dambar  and  other  warm- 
climate  hardwoods  disappeared  from  Alaska  and  were  replaced 
by  members  of  Pinaceae.  The  forests  of  eastern  Asia,  Alaska 
and  the  Pacific  Northwest  became  disjunct.  The  remains  of 
the  rich  boreal  forest  of  the  late  Miocene  exists  today  in 
the  Amur  Fiver  valley  and  in  coastal  Oregon  and  Washington, 
though  the  coniferous  forests  of  Siberia  and  North  America 
have  never  been  continuous.  During  most  of  the  Miocene  the 
Bering  Strait  was  open,  inhibiting  floristic  interchange 
between  the  two  continents. 

The  climate  of  Japan  also  cooled  during  the  late  Miocene  and 
early  Pliocene  and  many  warm  or  exotic  elements,  such  as 
£I§tasegugia,  G lypt cstrob us,  Seguoia  and  Liguidambar 
disappeared  from  there  (Tanai  1961).  The  Japanese  islands 
began  to  show  regional  diversities  but  the  climatic  and 
vegetational  changes  have  not  been  nearly  as  cataclysmic  as 
in  Alaska  and  the  Pacific  Northwest.  In  western  North 
America  the  uplift  of  the  Cascade  Range  placed  the  Columbia 
Plateau  in  a  rainshadow  (Chaney  1959).  Precipitation  was 
reduced  and  the  temperature  varied  between  greater  extremes, 
causing  the  extinction  of  many  genera  during  the  Pliocene 
epoch.  The  uplift  of  the  Rocky  Mountains  during  the  Tertiary 
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had  a  similar  effect  on  the  climate  and  vegetation  of  the 
Great  Plains,  and  some  former  residents  of  western  America 
survived  only  in  eastern  Asia  and  eastern  America  where  the 
climate  and  topography  remained  similar  to  these  of  Tertiary 
times.  Table  5  summarizes  the  climatic  and  vegetational 
changes  during  the  Neogene. 


Other  plants  have  evolved  and  adapted  to  the  changing 
climate  of  the  Quaternary.  Tolmatchev  (cit.  by  Johnson  et 
al.  1965)  suggested  that  as  conditions  became  unfavorable  in 
Alaska  for  temperate  trees  such  as  Seguoia,  Acer  and  U lmus , 
suitable  habitats  for  high  altitude  herbaceous  perennial 
ancestors  expanded.  Johnson  and  Packer  (1967)  envisaged  a 
circumpolar  arctic-alpine  tundra  at  the  latitude  of  Alaska 
during  the  Tertiary  ’’upon  which  Pleistocene  events  have  been 
superimposed. " 


The  Quaternary. 

The  general  cooling  trend  which  began  in  the  late  Eocene 
(Daugherty  1968)  culminated  in  the  cold,  dry  and  unstable 
climate  of  the  Quaternary.  Cold  periods,  during  which 
glaciers  built  up  and  the  sealevel  dropped,  alternated  with 
warmer  periods  when  the  glaciers  receded  and  the  sealevel 
rose.  In  the  past  two  million  years  four  glaciations 
occurred  in  North  America  (see  Table  6. ) :  the  Nebraskan, 
Kansan,  Illinoian  and  Wisconsin.  According  to  Bayrock  (1967) 
’’only  the  Wisconsin  ice  sheets  covered  this  (Alberta)  region 
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TABLE  5. 


CLIMATIC  AND  VEGET ATION AL  HISTORY 


IN  LATE 

TERTIARY  AND  QUATERNARY  PERIODS 

Years  B.P. 

Events  1 

600,000 

Ice  ages  begin  in  Europe  (Cooke  1  973) 

>H 

1  m.  y  - 

Tundra  vegetation  in  Beringia 

< 

>z 

(Hopkins  1972) 

(X 

w 

E-t 

Ice  ages  begin  in  N.  America  (Cooke  1973) 

< 

D 

a 

2  m.  y . 

Severe  frost  on  Pribilof  Island 
(Hopkins  1972) 

3  m.  y . 

Significant  cooling 

4m.  y . 

Bering  Land  Bridge  severed 
(Hopkins  1967  p.  458.) 

Nearly  all  broad  leaved  deciduous 
trees  become  extinct.  Glaciation 

of  Alaskan  mountains.  Western 

North  America  has  drier  summers 
(Wolfe  1969) . 

Dispersal  of  land  mammals  accross 
the  Bering  Land  Bridge  (Hopkins  1967). 

>H 

(X 

Fagus  forest  in  Alaska  (Hopkins  1972) 

< 

1— | 

• 

>i 

. 

s 

o 

Bering  Land  Bridge  reestablished 

E-t 

(Hopkins  1972) . 

Oh 

Bering  Land  Eridge  severed; 

w 

Boreal  forest  in  Alaska; 

Temperature  11  -  143  C 
(Wolfe  and  Leopold  1967) 

14m.  y . 

Extinction  of  Magnolia,  Cocculus  etc. 
in  western  North  America; 

Temperature  14  -  17°C 

19m.  y . 

Mesophytic  mixed  forest  is  widespread; 
Temperature  18  -  21°C 

(Wolfe  and  Leopold  1967). 
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TABLE  6. 


GLACIATIONS  OF  NORTH  AMERICA 


Years  B.  P. 
x  1000 

Wisconsin 
glacial  stades 

Glaciations 

and  interglacials 

11 

Valder an 

22 

28 

Twocreekan 
in terstade 

Woodfor dian 

F  armdalian 
in terstade 

WI SCON  SIN 

Altonian 

70 

Sa  ngamon 
int  erglacial 

400 

ILLINOI AN 

Ya  rmouth 
interglacial 

1300 

KANSAN 

Af  tonian 
interglacial 

NEBRASKAN 

1800?? 

After  Westgate  (1965,  1968)  and  Cooke  (1  973) 
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and  ...  during  all  previous  glaciations  the  terrain  from 
Montana  to  the  Arctic  Ocean  along  the  Rocky  Mountains  was 
free  of  ice". 


Pre- Wisconsin  vegetation 

According  to  Wright  (1971)  pre-Wisconsin  vegetational 
history  is  not  well  known  because  few  detailed  pollen 
diagrams  are  available  for  early  and  middle  Quaternary 
sites.  The  Don  beds  near  Toronto  indicate  temperate  forest 
with  Liauidambar  during  Sangamon  time.  In  southern  Illinois 
"a  rich  south- te mperate  forest  existed  during  the  same 
period  (E.  Griiger  cit.  by  Wright  1971). 

J.  Griiger  (1973)  suggested  that  the  Farmdalian  vegetation, 
which  preceded  the  Wccdfordian  spruce  forest,  contained 
Alnus,  Salix,  Be tula,  Pinus,  Corylus,  Quercus,  Ulmus, 
Fraxinus  with  high  values  of  non-arboreal  pollen 

Colinvaux  (1964)  suggested  that  from  pre-Illinoi an  times 
Beringia  supported  only  shrub  tundra  with  dwarf  Betula, 
Alnus  and  Picea  near  the  coast.  During  the  Illinoian 
glaciation  the  tree  line  receded  to  eastern  Alaska  and  a 
herbaceous  tundra  remained.  The  Bering  land  bridge  and 
eastern  Siberia  were  covered  with  arid  steppe— tundra  which 
contained  Artemisia.  The  beginning  of  the  Wisconsin  ice  age 
has  been  tentatively  dated  around  70,000  B.P.  (Westgate 
1968;  Dreeszen  1968).  Recent  improvements  in  radiocarbon 
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dating  places  the  St.  Pierre  interstade  of  the  Great  Lakes 
region  "very  early  in  the  Wisconsin"  to  approximately  75,000 
B. P.  (Stuiver  et  al.  1978).  This  date  represents  the  onset 
of  climatic  deterioration  after  the  previous  interglacial 
and  correlates  well  with  the  increase  in  marine  oxygen  18 
isotope,  interpreted  to  mean  the  removal  of  water  from  the 
oceans  during  the  course  of  glacier  buildup.  The  cooling  of 
the  climate  and  the  buildup  of  glaciers  did  not  proceed  at 
an  even  pace.  The  fluctuation  in  temperature  caused  the 
retreat  of  the  Wisconsin  ice  sheet  during  its  numerous 
interstades  as  early  as  71,000,  65,000  and  60,000 
radiocarbon  years  ago.  These  climatic  and  glacial  events 
were  widespread,  as  shown  by  the  good  correlation  between 
data  from  the  Pacific  North  West  of  America  and  results  from 
Europe  and  south  America  (Stuiver  et  al.  1978).  The  three 
interstades  were  followed  by  a  pronounced  cold  interval 
around  55,000  years  ago  and  then  by  a  warming  trend  which 
culminated  in  an  interstade  between  50,000  and  40,000  years 
ago  (Stuiver  et  al.1978).  The  above  mentioned  fluctuations 
present  a  more  complex  picture  of  the  early  Wisconsin  than 
the  Altonian  substage  lasting  from  70,000  till  28,000  B. P. 
and  culminating  in  the  Farmdalian  interstade,  as  was 
suggested  by  Frye  and  Willman  (cited  by  Westgate  1568) . 
Westgate  (1968)  dates  the  last  major  advance  of  the 
Laurentide  ice  sheet  into  Alberta  at  approximately  21,000 
years  ago,  marking  the  end  of  the  Farmdalian  interstade  and 
the  beginning  cf  the  "classical"  Wisconsin  which  lasted  till 
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about  15,000  B.P.  During  this  period,  the  Woodfordian 
substage  of  Frye  and  Wilman  (cit.  by  tfestgate  1968),  the 
Wisconsin  ice  sheets  reached  their  maximum  extent. 

The  Laurentide  ice  sheet,  which  covered  eastern  Alberta, 
originated  from  northwest  of  the  Hudson  Bay.  The  general 
direction  of  the  ice  flow  was  towards  the  southwest,  as 
shown  by  the  orientation  of  drumlins,  flutings,  erratics  and 
height  of  glaciation  (Gravenor  and  Bayrock  1965),  but  in 
central  and  southern  Alberta  the  flow  was  gradually 
deflected  towards  the  south  and  then  to  the  southeast.  The 
direction  of  the  ice  movement  was  further  modified  by  the 
local  terrain  (Westgate  1968).  Although  the  Alberta  plain 
was  covered  with  glacial  ice  approximately  1500  m  thick  in 
the  central  part  of  the  Province,  the  1440  m  high  Cypress 
Hills  were  glaciated  only  to  the  1230  m  level  on  the  north 
side  and  1100  m  on  the  south.  Gravenor  and  Bayrock  (1955) 
concluded  that  the  ice  surface  was  almost  flat  across 
southern  Alberta. 

During  the  glacial  maximum  the  Laurentide  icesheet  reached 
western  Alberta  and  coalesced  in  several  places  with  glacier 
lobes  originating  in  the  Rocky  Mountains  (Reeves  1973;  Roed 
1975).  Both  Reeves  and  Roed  concluded  that  the  duration  of 
the  coalescence  was  only  about  2000  years  and,  for  the  rest 
of  the  Wisconsin,  there  was  a  north-south  ice-free  corridor 
from  the  Arctic  ocean  to  the  49th  parallel,  allowing  the 
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movement  of  biota  during  late  Wisconsin  times.  Rutter  (1  97  8) 
and  Stalker  (1978)  suggest  that  the  Cordilleran  and 
Laurentide  glaciers  coalesced  at  different  locations  and 
different  times  opening  part  of  the  corridor  and  closing  the 
other.  The  ice  free  areas  thus  shifted  in  an  approximate 
north-south  as  well  as  an  east-west  direction  with  spurs  of 
ice  protruding  into  the  open  areas.  They  also  suggest  that 
the  contact  between  the  two  ice  sheets  was  more  extensive 
north  of  the  54th  parallel. 


LATE  PLEISTOCENE  AND  HOLOCENE  VEGETATION AL  HISTORY. 


Research  into  the  vegetational  history  of  the  recent  past 
has  depended  on  pcllen  stratigraphy  (Ritchie  1976) ,  the 
identification  and  radiocarbon  dating  of  macrofossils 
(Colinvaux  1967),  buried  soils  (Ruhe  1968;  Dormaar  1976)  and 
flcristic  and  cytological  analysis  of  extant  vegetation 
(Love  1959;  Johnson  and  Packer  1967).  Results  provided  by 
the  above  disciplines  have  been  correlated  with  data  from 
geology,  climatology  (Bryson  et  al.  1968)  and  oceanography 
(Stuiver  et  al.  1  978). 

In  spite  of  its  shortcomings  (Ritchie  19*76),  the  analysis  of 
the  relative  frequencies  of  fossil  pollen  grains  from  core 
samples  of  various  sediments  has  provided  the  backbone  for 
the  reconstruction  of  the  recent  past.  Pollen  preservation 
(j0p0jiJs  on  suitable  conditions  and  sites  which  are 
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apparently  lacking  in  the  study  area.  Ritchie  (1976) 
remarked  that  "the  record  of  vegetation  history  for  the 
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grassland-aspen  parkland  region  is  sparse  and 
show  serious  gaps  in  the  pollen  stratigraphy, 
disintegration  moraine,  the  dominant  landform 
provides  numerous  sedimentary  basins,  but  few 
complete  records". 


several  sites 
Hummocky 
in  the  area, 
of  them  have 


Survival  of  plan ts  in  unglaciated  areas 
The  location  and  extent  of  unglaciated  areas  are  important 
because  these  were  potential  sources  of  plants  which 
revegetated  Alberta  following  Pleistocene  extinctions.  The 
extent  of  glaciation  in  North  America  is  depicted  by  Prest 
(1  969,  1  976)  and  by  Bryson  and  Wendland  (1967)  (see  also 

Fig.  10.).  The  only  unglaciated  enclave  within  the  study 
area  is  the  Cypress  Hills  plateau,  but  even  here  plant 
survival  during  the  glacial  maximum  is  most  unlikely 
(Thompson  and  Kuijt  1976).  Although  neither  the  Cypress 
Hills  plateau  nor  the  buttes  of  the  Sweetgrass  Hills  were 
glaciated  during  Wisconsin  times,  there  is  evidence  that  the 
complex  forest  vegetation  did  not  survive  in  situ  while 
surrounded  by  glaciers.  Westgate  (1972)  pointed  out  that 
"well  developed  periglacial  structures  testify  to  the 
rigorous  climate  that  once  prevailed  in  this  region". 
Elongate  pebbles  which  moved  into  highly  inclined  positions. 


involutions  and  frost  wedges  point  to  "dry,  very  cold 
conditions  when  permafrost  was  well  established  in  the 
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area".  Although  in  the  absence  of  direct  evidence  one  cannot 
exclude  the  possibility  that  some  plants  may  have  survived, 
the  present  boreal-montane  vegetation  is  thought  to  have 
come  by  gradual  migration. 

Johnson  et  al.  (1965)  wrote  that  "a  great  part  of  Alaska 
remained  unglaciated  during  the  Pleistocene.  This  includes 
almost  all  of  the  interior  between  the  Alaska  Range  and  the 
Brooks  Range  and  nearly  all  of  the  west  and  north  coast. 
Scattered  mountain  glaciation  occurred  on  the  highest  of 
interior  mountains  and  probably  also  on  the  mountains  of  the 
Seward  Peninsula.  Vegetation  grew  in  these  areas  during  all 
of  the  Quaternary...".  Phy togeographical  evidence  by  Hulte'n 
(1937)  and  subsequent  work  in  geology  and  palynology 
(Colinvaux  1964)  showed  that  during  the  Quaternary  the 
sealevel  dropped  sufficiently  to  expose  a  broad  land  bridge, 
about  1500  km  wide,  between  Siberia  and  Alaska.  This 
landbridge  served  as  a  migration  route  for  plants,  animals 
and  humans  between  the  two  continents  (Hopkins  1967). 

In  late  Pleistocene  times  the  sea  level  oscillated  between 
50  and  15  metres  belcw  present  levels,  roughly  in  accordance 
with  the  melting  and  readvance  of  the  Wisconsin  glaciers. 
About  10,000  B.P.  the  sea  inundated  the  Bering  land  bridge 
and  severed  the  connection  between  the  two  continents  for 
the  last  time  (Hcpkins  1  967).  As  Hulten  (1937)  showed,  the 
Alaska-Yukon  area  served  as  an  important  source  of  biota  in 
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post-Pleistocene  migrations  into  northern  Canada,  Later 
evidence  (Hopkins  1967;  Colinvaux  1968;  Johnson  et  al.  1965; 
Johnson  and  Packer  1967;  Cody  1971)  provided  further 
evidence  supporting  Hulten*s  assessment, 

« 

The  continental  shelf  and  such  adjacent  areas  as  the  Queen 
Charlotte  Islands  (Calder  and  Taylor  1968  ;  Schofield  1  969) 
were  ice  free  and  have  allowed  the  survival  of  some  of  the 
vegetation,  maintaining  continuity  with  Tertiary  plant  life. 
When  northern  North  America  was  covered  by  thick  ice,  the 
northern  and  northeastern  part  of  the  Arctic  Archipelago 
remained  unglaciated  (Porsild  1955) ,  with  a  climate  suitable 
for  the  survival  of  a  relatively  rich  arctic  flora.  Porsild 
(1955)  cites  Simmons*  contention  that  the  climate  during  the 
Pleistocene  was  probably  too  arid  in  the  Arctic  Archipelago 
for  glaciers  to  develop,  yet,  due  to  the  effect  of  the 
ocean,  mild  enough  fcr  plant  survival.  During  the  glacial 
retreat,  when  plants  from  the  south  and  west  rapidly 
advanced  over  the  ice-free  areas  (Ritchie  1976),  the  Arctic 
Archipelago  remained  isolated  and  unavailable  as  a  source  of 
colonizing  plants.  Ives  (1  978)  discussed  the  controversy 
over  the  northern  extent  of  the  Laurentide  ice  sheet  and  the 
probability  than  the  ice-free  areas  were  much  smaller  than 
assumed  by  Porsild  (  1955). 

Several  small  refugia  have  been  noted  in  the  Rocky  Mountains 
(Packer  and  Vitt  1974).  These  high  altitude  alpine  enclaves 


. 


< 

p! 


- 


72 


probably  did  not  play  an  important  role  in  the  revegetation 
of  the  prairie  and  parkland,  but  may  have  supplied  source 
material  for  the  recolonization  of  the  Cypress  Hills 
(Breitung  1954 ) • 

My  study  suggests  that  the  only  area  which  can  be  shown  to 
have  been  a  source  of  plant  material  for  revegetation  lay 
south  of  the  boundaries  of  the  Wisconsin  glaciers. 

Pa lynological  evidence  (Wright  1971;  Griiger  1973;  Eernabo 
and  Webb  1976)  indicated  that  a  species  poor  Picea  forest 
formed  a  broad  belt  accross  the  continent  during  the  glacial 
maximum  of  the  Wisconsin  ice  age  between  23,000  and  14,000 
B.  P. ,  replacing  the  rich  deciduous  forest  which  covered  the 
area  during  Sangamon  times. 

During  the  maximum  of  the  Wisconsin  glaciation  the  cold  and 
dry  climate  caused  the  extinction  of  Pinus  banksiana  and  its 
retreat  to  the  southern  Appalachian  region  (Wright  (1971). 
Griiger  (1973)  described  2  pollen  profiles  from  northeastern 
Kansas  and  showed  a  sharp  increase  in  Picea  pollen  and  a 
gradual  decline  of  Pinus  pollen  beginning  24,500  +-  800 
B.P.,  a  date  approximating  the  end  of  the  Farmdalian 
interstade  and  the  beginning  of  the  Woodfordian  glacial 
stade.  Griiger  (1  973)  suggests  that  there  may  have  been  a 
transitional  P opulus—Aln us  band  adducent  to  the  Picea 
forest.  Mott  (1976)  emphasized  the  importance  of  Ecpulus, 
especially  Populus  tremuloides,  in  the  revegetion  of 
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formerly  glaciated  areas,  Mott  (1976)  suggested  that  "...  in 
the  depauperate  flora  of  the  past,  Pogulus  formed  a  very 
prominent  part  of  the  total  vegetation  but  Populus  trees 
were  not  as  numerous  in  the  landscape  as  they  are  today  in 
central  Saskatchewan...  A  more  or  less  open  environment  with 
P2EElu§  occurring  not  as  a  closed  forest  but  as  groves  or 
clumps  on  suitable  sites  where  they  could  gain  a  foothold  is 
envisage  for  late-Plei stocene  time  ". 

The  existence  of  a  periglacial  tundra  vegetation  remains 
controversial.  Wright  (1971)  observed  that  late  glacial 
tundra  has  been  identified  only  in  New  England  and  in 
northeastern  Minnesota,  based  on  high  values  of  non-arbor eal 
pollen  deposits,  namely  fossil  pollen  of  Cyperaceae, 
Artemisia,  Amb rosia ,  Gramineae  and  on  macrofossils  of  Dryas 
int egr if olia ,  Vaccinium  uliginosum  var.  alpi num. 

The  location  and  aerial  extent  of  prairie  grassland  remains 
obscure  (Wright  1971).  Wells  (1970)  suggested  that  no 
treeless  grassland  existed  south  of  the  band  of  Picea 
forest,  but  "an  open,  xerophylous  woodland  of  pincn  pine, 
Pinus  ambroides  var.  remota,  live  oaks  and  juniper  prevailed 
during  Wisconsin  time".  Wells  (1970)  further  cited  "several 
pollen  profiles  from  Wisconsin-age  sediments  (which  show) 
very  high  contents  of  pine  pollen  • ••"  in  the  southern  part 
of  the  Texas  panhandle. 
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Schweger  of  University  of  Alberta  (pers.  comm.)  suggested 
that  the  survival  cf  prairie  grasses  do  not  necessarily  mean 
the  existence  cf  continuous  prairie  south  of  the  Wisconsin 
ice  sheets.  The  rolling  and  undulating  terrain  may  have 
supported  patches  of  deciduous  shrub-tree  vegetation  and 
grassy  clearings.  Mott  (1976)  also  suggested  Ma  more  or  less 
open  environment  with  Populus  occurring  not  as  a  closed 
forest  but  as  groves  or  clumps  on  suitable  sites 

P§2laciation 

The  time  of  retreat  of  the  Keewatin  ice  sheet  of  the 
Wisconsin  is  difficult  to  ascertain  because  between  15,000 
and  10,500  B.  P .  the  glaciers  oscillated  within  a  range  of 
few  hundred  miles  (Bryson  et  al.  1968;  Westgate  1968)  ,  but 
then  began  a  rapid  retreat  towards  the  northwest.  The  ice 
disappeared  first  from  southwestern  Alberta  at  approximately 
15,000  B.P.  (Ritchie  1976;  see  also  Fig.  10.).  In  addition 
to  its  horizontal  retreat,  the  icesheet  became  progressively 
thinner.  The  climatic  trend  which  caused  the  melting  was 
world-wide,  but  regional  and  local  climates  were  also 
important  in  controlling  advances  and  retreats.  Bryson  et 
al.  (1968)  suggested  that  in  late  glacial  times  the  westerly 
winds  intensified  and  the  arctic  fronts  began  to  shift 
northward,  causing  summer  temperatures  to  be  warmer  than  the 
global  trend  would  justify.  They  propose  that  10,500  B.P. 
should  mark  the  end  of  the  Pleistocene  and  the  beginning  of 


the  Holocene 
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Fig.  10.  Stages  in  the  deglaciation  of  the  Wisconsin  ice 
sheets.  From  Prest  (1  976). 
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The  debris  removed  by  glaciers  was  carried  in  subglacial, 
englacial  and  superglacial  position.  Subglacial  materials 
were  deposited  as  endmoraines  at  frontal  ice  margines  where 
the  rate  of  glacial  advance  egualled  the  rate  of  melting. 
Most  of  the  study  area  is  characterized  by  hummocky  or  dead 
ice  moraine  with  knob  and  kettle  topography.  Hummocky 
moraine  is  the  result  of  uneven  melting  of  glacial  ice, 
slumping  and  the  resulting  differential  letdown  of 
superglacial  and  englacial  debris.  Material  covering  the  ice 
may  have  delayed  complete  melting  for  several  thousands  of 
years  (Clayton  1967).  Wright  (1976)  described  the  process  as 
follows:  "Most  moraines  retain  masses  of  buried  ice,  which 
may  persist  for  thousands  of  years.  The  ice  slowly  melts 
down  when  the  protective  mantle  of  rock  debis  is  removed  by 
slumping  or  some  other  accidental  disturbance,  but  the 
downwastage  is  irregular". 

The  large  amount  cf  water  released  during  glacial  melting 
accumulated  in  superglacial,  proglacial  and  glacial  lakes 
where  ground  features  or  iceblocks  interfered  with  drainage. 
According  to  Wright  (1  976)  "The  entire  moraine  may  be 
lowered  irregularly  ...  with  numerous  topographic  reversals 
and  the  development  of  small  plateaus  of  lake  sediment 
bounded  by  ice-contact  slopes.  The  lake  does  not  persist  as 
a  permanent  feature  ...  until  all  the  ice  beneath  has 


melted" 


. 


■ 


» 


■ 


77 


Flowing  water  left  its  marks  as  eskers,  kames,  outwash 
plains  and  meltwater  channels  (see  section  on  surface 
geology) . 


ill  of  deglaciat ed  terrain 

The  earliest  stages  of  revegetation  are  usually  not  recorded 
because  the  permanent  and  deep  lakes  or  ponds  in  which 
pollen  and  other  fossil  material  accumulate  did  not  form 
until  glacial  melting  was  complete  (Terasmae  1 974)  .  It  is  not 
known  therefore  whether  or  not  a  herbaceous  marsh  or  tundra 
type  vegetation  preceded  the  advance  of  PoeuIus  and  Picea 
forests  (Wright  1971,  1976)*  Since  there  were  various  kinds 
of  habitats  available,  it  is  probable  that  they  were 
utilized  by  aquatic,  semi-aquatic  and  upland  type 
vegetation. 

In  central  Minnesota  a  herb  tundra  covered  the  region  after 
deglaciation,  followed  by  shrub  tundra  and  forest  tundra 
(Wright  1976).  A  brief  interval  of  treeless  herb-tundra  was 
also  recorded  in  what  is  now  boreal  forest  in  west-central 
Canada  but,  according  to  Ritchie  and  Yarranton  (1978) ,  "such 
a  herb-tundra  assemblage  is  absent  from  all  sites  recorded 
near  and  south  of  the  modem  northern  boreal  forest 
boundary. 

A  herbaceous  pioneer  vegetation  may  have  preceded  trees  at  a 
site  located  about  100  km  north  of  the  study  area  (Lichti- 
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Fedorovich  1970).  Populus  may  have  been  the  first  trees 
invading  the  glacial  debris,  spreading  both  by  seeds  and 
suckers  (Mott  1976).  Mott  envisages  a  "more  or  less  open 
environment  with  Pc^ulus  occurring  not  as  a  closed  forest 
but  as  groves  or  clumps  on  suitable  sites  where  they  could 
gain  a  fcothold  ...  (during)  lat e-Pleistocene  time".  Along 
with  Populus  or  shortly  after  Picea  followed  and  formed  a 
broad  band  of  closed  forest  which  may  have  spanned  the 
Continent  in  an  east-west  direction  ("Ritchie  1976). 


During  late  glacial  times  temperatures  continued  to  rise  and 
the  westerly  air  currents  continued  to  become  stronger.  The 
climate  became  warmer  and  drier,  causing  Picea  to  die  out  at 
its  southern  boundary,  only  to  be  replaced  by  grassland  (see 
Figures  6-9).  At  the  same  time  the  forest  advanced  at  about 
200  to  300  m  per  annum  towards  the  north  (Ritchie  1976).  The 
small  enclaves  of  the  boreal  type  forest  present  in  the 
Cypress  Hills,  Sweetgrass  Hills  and  Bearpaw  Mountains  are 
considered  to  have  been  part  of  the  continuous  boreal  forest 
which  was  widespread  in  the  Central  Plains  in  early 
postglacial  times  (Breitung  1  954;  Thompson  and  Kuijt  1  976). 
The  northward  movement  of  the  late-glacial  spruce-dominated 
"boreal  forest"  in  eastern  North  America  was  mapped  by 
Bernabo  and  Webb  (1977).  Between  11,000  and  9000  B.P.  the 
norhtwar d  movement  of  the  southern  edge  of  the  Picea  forest 
proceded  faster  than  deglaciation  and  the  forest  was 
compressed  to  form  a  thin  belt.  In  ihe  Midwest  the  decline 
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Figures  6  to  9 .  Glacial  and  postglacial  vegetational  history  of  the 
Northern  Great  Plains.  Glacial  boundary  ;  late  glacial  Picea 

forest  and  Holocene  boreal  forest  isofsvad  ;  deciduous  forest  I 1  ; 
aspen  parkland  - ? v-^l  ;  grassland  ;  glaciated  areas  are  white. 

After  Ritchie  (1976),  and  Thompson  and  Kuijt  (1976). 
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of  Picea  was  extremely  rapid,  as  indicated  by  the  decline  of 
Picsa  pollen  from  50%  to  5%  in  only  a  few  hundred  years. 
South  of  the  Picea  fcrest  a  region  dominated  by  Pinus  was 
expanding  after  11,000  B.P. 

In  western  Canada,  near  the  southern  limit  of  the  modern 
boreal  forest,  the  early  Picea  phase  ended  between  10,000 
and  9000  radiocarbon  years  ago  and  was  followed  by  grassland 
or  parkland  invading  from  the  south.  The  boreal  forest 
expanded  southward  about  3000  B.P.  reinvading  former 
grassland  and  parkland  vegetation  (Ritchie  and  Yarranton 
1978).  The  arrival  of  Pinus  altered  the  composition  of  the 
Picea  forest.  Both  the  timing  and  the  origin  of  Pinus  is 
difficult  to  ascertain  because  it  produces  large  amounts  of 
pollen  which  is  carried  far  by  the  wind  (Ritchie  1976) •  The 
general  concensus  is  (Ritchie  1976;  Wright  1968b)  that  Pinus 
spread  from  southern  centres  into  Alberta,  Saskatchewan  and 
western  Manitoba  at  the  time  of  the  general  warming  trend 
from  the  Boreal  period  onward.  Ritchie  (1976)  places  the 
arrival  of  Pinus  banksiana  at  7500  B.P.  in  northern  Alberta, 
6500  B.P.  in  eastern  Saskatchewan,  5600  B.P.  in  northern 
Manitoba  and  2500  B.P.  in  west-central  Manitoba.  Ritchie 
also  suggests  that  "from  9500  to  6500  B.P.  a  narrow  (50-100 
km)  belt  of  deciduous  forest  separated  the  northern  boreal 
forest  from  the  southern  grasslands"  (see  Figures  6-9)  and 
that  the  "modern  boreal  forest  achieved  its  current 
composition  and  structure  roughly  5  to  6000  years  ago ,  and 
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while  its  boundaries  have  shifted,  it  has  remained  constant 
since  that  time”. 


METHOD S  OF  INVESTIGATIONS 


Approximately  2400  numbered  specimens  were  collected 
exclusive  of  duplicates.  Sampling  centred  around  fifty  one 
localities  lying  approximately  70-100  km  apart.  Each  of 
these  localities  was  assigned  a  number  listed  in  Table  2.  In 
addition,  some  samples  were  collected  at  roadside  points.  No 
rigid  pattern  could  be  followed  in  determining  sampling 
locations  and  their  choice  depended  on  the  availablility  of 
sites  with  minimum  disturbance  by  human  activities  or 
livestock  grazing.  Such  areas  proved  scarce  in  a  region  with 
relatively  uniform  topography  and  climate  and  extensive 
agricultural  activities.  The  number  of  specimens  collected 
at  each  locality  depended  on  the  diversity  of  its  habitats. 
An  attempt  was  made  to  collect  a  sample  of  all  species 
within  a  three  km  radius  of  the  sites  considered  most 
important  for  extending  the  distribution  records. 

The  work  was  concentrated  in  the  eastern  and  southern 
portions  of  the  study  area  because  relatively  few  botanical 
collections  were  available  from  that  region.  An  exception  to 
this  is  the  Cypress  Hills  which  has  received  much  attention 
from  botanists.  Nc  collections  were  made  there  during  the 
course  of  this  study.  Nearly  all  sites  were  accessible  by 
vehicle  through  the  grid  road  system  and  through  ranchers' 
trails.  The  National  Topographic  Series  1:250,000  maps 
proved  valuable  aids  in  navigation  and  in  locating 
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collecting  sites.  The  map  sheets  used  during  the  course  of 
the  field  work  are  listed  in  Table  1. 


The  collected  specimens  were  identified  and  compared  with 
material  in  the  herbarium  of  the  University  of  Alberta.  The 
identities  of  the  specimens  were  confirmed  or  corrected  by 
Dr.  J.  G.  Packer.  The  voucher  specimens  were  deposited  in 
the  herbarium  cf  the  University  of  Alberta  (ALTA).  Duplicate 
specimens  were  placed  in  the  herbarium  of  Lakeland  College, 
Vermilion  Campus,  Vermilion,  Alberta.  The  collection  list 
was  entered  in  the  electronic  files  of  the  Computing 
Services  of  the  University  of  Alberta.  The  lists  were  set  up 
in  suitable  columns  so  that  the  information  could  be  sorted 
numerically  and  alphabetically  at  several  levels  by  the 
publically  available  program  called  *SORT  (Computing 
Services  1977).  Columns  were  spaced  and  aligned  with  the  TAB 
terminal  device  command.  The  columns  were  arranged  as 
follows: 

Columns  1-4  collection  number 

Columns  6-8  code  for  family 

Columns  10-59  name  of  taxon 

Columns  60  -  80  location  code 

Lines  corresponding  to  each  specimen  were  entered  at  random 
into  the  electronic  file  and  were  sorted  at  different  column 
priorities,  creating  several  inverted  lists.  In  the 
collection  list  the  seguence  of  entries  is  the  same  as  in 
the  field  book  that  is,  ranked  according  to  the  collection 


* 

V 

' 


84 


numbers.  This  arrangement  is  useful  for  entering  further 
information  from  the  field  book.  Data  referring  to 
collections,  made  at  one  site  on  the  same  day,  were  entered 
in  one  operation.  Successive  updates  were  merged  with  the 
collection  list.  The  list  arranged  in  taxonomic  order 
followed  Moss  (1  959).  It  was  used  for  mapping  purposes  and 
for  creating  the  list  of  taxa  in  the  Appendix.  Up-to-date 
site  lists  were  another  form  of  inverted  lists.  They  were 
used  in  the  later  stages  of  the  field  work  and  in  writing  up 
the  description  of  vegetation  for  this  study.  A  modified 
form  of  the  collection  list  was  entered  in  a  subfile  of 
♦SPIRES,  the  Stanford  Public  Information  Retrieval  System 
(Swartz  and  Jackson  1978),  for  the  purposes  of  producing 
herbarium  labels  and  for  convenient  retrieval  of 
distributional  and  ecological  data.  No  programming  was 
involved  in  using  the  computer  facilities  but  help  was 
obtained  from  the  consultants  at  the  Computing  Services  of 
the  University  of  Alberta  and  from  user  manuals  (Computing 
Services  1977;  Hogg  and  Tenisci  1978). 

Location  records  for  each  species  have  been  included  in  the 
distribution  maps  of  the  vascular  plants  of  Alberta, 
compiled  by  Dr.  J.  G.  Packer,  based  on  specimens  in  the 
herbaria  of  the  University  of  Alberta  (ALTA) ,  University  of 
Calgary  (UAC) ,  University  of  Lethbridge  (LEA),  Canada 
Department  of  Agriculture  (DAO)  in  Ottawa  and  the  National 
Museum  of  Canada  (CAN).  These  maps  were  kindly  made 
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available  to  me  by  Dr,  J.  G.  Packer.  The  maps  were  examined 
for  distribution  patterns  within  Alberta  and  particularly 
within  the  study  area.  Each  of  the  species  were  assigned  to 
a  phytogeographical  category  within  the  study  area  and 
within  the  North  American  continent.  The  bookkeeping  and 
cross  referencing  was  done  with  the  help  of  the  *SCRT 
program  under  the  Michigan  Terminal  System  (Computing 
Services  1 977) • 

Information  regarding  the  North  American  distribution  was 
obtained  from  various  floras  and  articles.  The  following 
floras,  listed  in  the  order  of  importance  for  this  study, 
were  relied  on  most  heavily:  Hulten  (1968) ,  Hitchcock  and 

Cronguist  (1973),  Scoggan  (1957),  Great  Plains  Flora 
Association  (1977)  and  Booth  and  Wright  (1966).  The  areal 
patterns  were  analyzed  by  comparing  the  distribution  maps 
for  each  species.  After  they  were  classified  and  coded 
according  to  their  distributional  patterns,  the  species  were 
cross-referenced  and  grouped  by  the  computer  program  *SORT 
(Hogg  and  Tenisci  1978).  Percentages  of  phytogeographical 
groups  within  the  study  area  were  based  on  all  the  800 
species  found  in  or  reported  for  the  study  area.  Percentages 
for  the  Northern  Hemisphere  and  North  American  groups  were 
based  on  a  total  of  660  species  for  which  distribution  data 
could  be  found.  Although  this  method  of  selection  is,  by 
necessity,  arbitrary,  the  large  number  of  species  used  give 
a  reasonably  accurate  indication  of  the  geographical 


' 


•  r' 


' 


86 


affinities  of  the  study  area  species. 
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RESULTS  OF  INVESTIGATIONS 


First  records  and  rare  finds 
Approximately  2400  specimens  of  vascular  plants  were 
collected  from  51  localities  exclusive  of  roadside 
collections.  The  above  number  does  not  include  duplicate 
sheets  bearing  the  same  sample  number.  The  following 
specimens  were  recorded  for  the  first  time  for  the  study 
area:  Eguisetu m  variegatum  Schleich. ,  Lemna  trisulca  1.,  Poa 
ilLcif olia  Scribn. ,  N ughar  variegatum  Engelm.  ,  Caltha  n at a ns 
Pall.,  Viola  gal u s tris  L.  and  Pedicular is  groenl an dica  Retz. 

Species  reported  for  the  first  time  for  the  study  area 
outside  the  Cypress  Hills:  Picea  glauca  (Moench)  Voss, 

yirens  Sch weigg .  ,  Hackelia  americana  (A.  Gray)  Fern., 
Scutellaria  g.a lericula ta  L.  Species  reported  for  the  first 
time  for  the  parkland  portion  of  the  study  area  are: 

Glycer  ia  borealis  (Nash)  Batchelder,  Glyceria  striata  (Lam.) 
Hite  he .  ,  Oryzogsis  hymengid.es  (P.  S  S. )  Ricker,  Pha  lari  s 
atundinaceae  L .  ,  Schizachne  gurgurascense  (Torr. )  Swallen, 
Sgorobglus  crygt and r us  (Torr.)  A.  Gray,  Eughgr bi a 
sergyllif glia  Pers. 

Second  collections  were  made  of  Muhlenbergia  a sger ifol ia  and 
y  i  m  a  c  h.  ia  hybrid  a.  Aristida  longiseta,  described  by  Moss 
(1959)  as  "very  tare",  was  also  collected.  The  results  of 
the  field  work  are  also  reported  in  the  section  entitled 
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D§scrigt ion  of  Vegetation  and  the  majority  of  the  specimens 
are  listed  in  the  Appendix. 

Geographical  distributions  within  the  study  area 

Widespread  species 

These  species  occur  both  in  the  aspen  parkland  and  prairie. 
Most  of  them  also  have  been  reported  from  the  Cypress  Hills. 

Of  the  total  of  800  species  counted  for  the  study  area,  248 
species  or  31%  belong  to  this  group. 

Aspen  parkland  species 

The  total  number  cf  species  counted  for  the  aspen  parkland 
is  425,  but  of  these  228  are  widespread  throughout  the  study 
area  and  most  cf  Alberta.  197  species,  or  25%  of  the  total 
for  the  study  area,  occur  in  the  aspen  parkland  but  are  not 
found  in  the  prairie  (see  maps  1-4)  . 

Western  aspen  parkland  species 

50  of  the  aspen  parkland  species  are  found  only  in  the 
western  part  of  the  parkland,  reaching  the  111°30*  longitude 
as  their  eastern  limit  (Maps  5,  6  and  8).  They  are  listed  as 
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Maps  1-4  Alberta  distribution  of  Aralia  nudicaulis  (1) 

Gent  iane  11a  a marella  (2)  Erigeron  glabellus  (3)  and  Solid  ago 
decumbens  (U) ,  boreal  species  occurring  in  the  aspen 
parkland  and  Cypress  Hills  part  of  the  study  area. 
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Maps  5-8  Alberta  distribution  of  Sco lqchloa  festucacea  (5) 
and  Chenopodiu m  capita turn  (6),  boreal  species  occurring  in 
the  western  part  of  the  aspen  parkland;  Lathyrus  yenosus 
(7),  an  eastern  species  restricted  to  the  parkland  and  the 
Cypress  Hills  and  Ranunculus  Redatifidus  (8),  a  Cordilleran 
species  occurring  in  the  western  part  of  the  aspen  parkland 
and  the  Cypress  Hills, 
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Antennaria  c crymbosa  E»  Nels. 

Arte misia  d ranunculus  L. 

Aster  brachyactis  Blake 
Aster  eric oide s  I. 

Aster  pans  us  (Blake)  Cronq. 
bromus  inermis  Leyss. 

Bromus  marginatus  Nees 

Cala  magros  ti  s  neglecta  (Ehrh.)  Gaertn. 

Car ex  peckii  Howe 
Ca rex  rossii  Bcott 
Ca rex  rostrata  Stokes 
Carex  scirpoidea  Michx. 

Carex  si  mu lata  Mack. 

Carex  sgre ngelii  Dewey 
Carex  torreyi  Tuckerm. 

Cast ille ja  septent rionalis  Lindl. 

Cata brosa  aqua tica  (L.)  Beuv. 

Chenopodiu  ci  capita  turn  (L  . )  Aschers. 

Cinna  latifolia  (Trev.)  Griseb. 
bodecat heon  ccnquqens  Greene 
Sleocharis  pauci flora  (Lightf.)  Link 
Elymus  innovat us  Beal 
Eqilobium  legtophyllum  Raf. 

Festuca  saximontana  Rydb. 

Glyc er ia  qu lchella  (Nash)  Hitchc. 

June us  alginus  Vill.  var.  rar if lor  us  Hartm. 
Juncus  nod  os us  L. 

Jun iperus  communis  L. 

InEltD-bergia  racemosa  (Michx.  )  BSP. 

Oxycoccus  mierccargus  Turcz. 

Pedicular  is  gr cenlandica  Retz. 

Pinus  contorta  Loudon  var.  latifolia  Engelm. 
Popu lus  acuminata  Rydb. 

Potent  ilia  gracilis  Dougl.  var.  f labelli f orm is 
Nutt. ' 

Potentilla  platten si s  Nutt, 
lirurculu s  abqrtiv us  L. 

Ranunculus  qedatifidus  J.E  Smith 
Ribes  set o sum  Lindl. 

Sa lix  brachycarqa  Nutt. 

Salix  planifolia  Pursh 

S milaci na  racemosa  (L.)  Desf.  var.  amplexicauli 
S.  Watts 

Sphenopoli s  intermedia  (Rydb. )  Rydb. 

Sqhenqpolis  cbtusata  (Michx.)  Scribn. 

Stellaria  calycantha  (Ledeb. )  Bong 
Stella ria  lonqif glia  Muhl. 

St iga  Columbiana  Macoun 
Tof ieldia  glut inosa  (Michx.) 

Veronica  scutella ta  L. 

Viola  nephrqphila  Greene 
Viola  pal u st ri s  L. 

W oodsia  oregana  D.C.  Eat. 


(Lehm. ) 


s  (Nutt.) 
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Prairie  species 

A  total  of  399  species  are  counted  for  the  prairie.  Of  these 
171  species,  or  21%  of  the  flora,  are  found  in  the  prairie, 
but  not  in  the  aspen  parkland  (Map  9-12).  37  of  the  prairie 
species  are  also  listed  for  the  Cypress  Hills. 

31  species,  or  4%  of  the  total,  are  restricted  to  that 
corner  of  Alberta  situated  southeast  of  Medicine  Hat.  17 
species,  or  2.1%,  are  found  in  the  western  part  of  the 
prairie,  reaching  the  1 1 1 ° 3 0 ■  longitude  in  the  east.  24 
species,  or  3%  of  the  flora,  are  restricted  to  the  southern 
part  of  the  prairie  that  is,  south  of  the  50°30'  latitude 
(see  Maps  13  and  14)  . 

Species  occurring  in  the  Cypress  Hills 
The  Cypress  Hills  flora  is  unusually  diverse.  Based  on  the 
distribution  maps  and  the  reports  of  Breitung  (1954)  and  of 
de  Vries  and  Bird  (1968),  a  total  of  369  species  occur  on 
the  Alberta  portion.  Thus  44%  of  the  flora  of  the  study  area 
is  represented  in  an  area  which  occupies  only  about  200  km2 
or  0.2%  of  the  total. 

142  species  or  38.5%  of  the  flora  are  restricted  to  the 
Cypress  Hills  and  do  not  occur  in  the  rest  of  the  study  area 
(Map  17-19).  192  species,  or  52%  of  the  Cypress  Hills  flora. 
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yaps  9-12  Alberta  distribution  of  four  prairie  species. 
Pa t ib ida  columnifera  (9),  Artemisia  cana  (19),  ^triplex 
ar gent ea  (11)  and  Miosorus  minimus  (12). 
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y.aps  13-16  Alberta  distribution  of  two  southern  prairie 
species,  H^me  ncxi  s  acaulis  (13)  and  Mentzelia  deca pet  a  la 
(14);  and  two  prairie  species,  Shepherdia  ar pent ea  (15)  and 
Opunt ia  Eolpac aptha  (16). 
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Maps  17-20  Alberta  distribution  of  Polygonum  bistortoides 
(17)  and  Tha lie t rum  Occident ale  (18),  two  Cord if le ran 
ecies  with  disjunct  populations  in  the  Cyress  Hills, 
uc hera  Rarvi flora  (19),  a  Cordilleran  species  restricted 
rhe  southwestern  prairie  and  the  Cypress  Hills  and  Juncus 
torrey  (20) ,  a  prairie  species. 
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are  present  in  the  aspen  parkland,  and  the  remaining  10%  is 
found  both  in  the  prairie  and  the  Cypress  Hills. 


Geographical  affinities  of  the  study  area  species. 

Of  the  800  species  repqrted  to  occur  in  the  study  area,  the 
Northern  Hemispheric  distributions  of  660  species  were 
studied  and  the  percentages  below  relate  to  this  number. 

I •  circumpolar  species 

112  species  or  17%  of  the  species  examined  have  a 
circumpolar  range  and  are  widely  distributed  in  the  Northern 
Hemisphere  (see  map  21). 

Alopecurus  aegualis  Sobol. 

Apdrgsace  §§£^en trionalis  L. 

Arab is  glabra  (L.)  Eerna . 

Arct  cstaphylcs  uva-ursi  (L.)  Spreng. 

Arenaria  lateriflora  L. 

Arenaria  rubella  (Whalenb.)  J.  E.  Sm. 

Beck mania  syzigachne  (Steud.)  Fern. 

Botrychium  m ul tif id um  (Gmel.)  Rupr . 

Botrychium  Virginian um  (L.)  Sw. 

Bromus  tec  tor um  L. 

Calamagros ti s  canadensis  (Michx.)  Beauv. 

Cala magr os ti s  neglecta  (Ehrh.)  Gaertn. 

Callit riche  he rmaphroditica  L. 

Callrt riche  pa lu strip  L. 

Calypso  bulbosa  (L.)  Oakes 
Campanula  rotund  if glia  L. 

Care x  aguatilig  flahlenb. 

Carex  athe rode s  Spreng. 

Carex  capi 11a ri s  L . 

Carex  diandra  Schrank. 

Carex  disperma  Dewey 
Carex  rost rata  Stokes 
Carex  yiridula  Michx. 

Cer at ophyllum  demersum  L. 

Chenopcdi u m  capita  turn  (L.)  Aschers. 

Chimaphila  umbella ta  (L.)  Bart.  var.  Occident alis 
(Rydb.)  Blake 

Ci  nna  la  tif  olia  (Trev.)  Griseb. 

Circaea  alpina  L. 

Corallorhiza  trifida  Chatelain 


... 
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C.X§t.ggteris  f ragilis  (L.  )  Bernh. 

2.esc ha m^sia  cae§|itosa  (L.  )  Beauv. 

Ii§2cha ris  acicula ri s  (L.)  R.  &  S. 

Il222h2ris  £alust ri s  (L. )  R.  &  S. 

£l222haris  gauci flora  (Lightf.)  Link  var.  fernaldii 
Svenson 

Egilobium  ang ustif glium  L. 

E guise turn  f  luviatile  L. 

Eguisetu m  hyemale  L. 

Eguisetum  ga lustre  L. 

Eguisetum  grat ense  Ehrh. 

Eguisetum  scir_goid.es  Mich  x. 

Eguisetum  sylvatic um  L. 

Eguisetum  variegatum  Schleich . 
iLlojah griu m  angustif glium  Honckeny 
Ga lium  a  paring  L. 

Galium  boreale  L . 

Galium  trifidum  L. 

Galium  triflorum  Michx. 

i^uel la  amarella  (L. )  Borner  ssp.  acuta  ( Michx • ) 
JM.Gille t 
Geum  rivale  L. 

Glaux  mari ti ma  L. 

Glycer ia  grandis  S.  Wats. 

^RlRha liu m  uligincsum  L. 

Habenaria  viridis  (L.)  R •  Br.  var.  bract eata  (Muhl.) 
Hier ac ium  umbe 11a turn  L. 
lii§L22bloe  odgrata  (L. )  Beauv. 

Higgur is  vulgaris  L. 

June  us  bufonius  L. 

Junigerus  communis  L. 

Lerana  minor  L. 

Lemna  trisulca  L. 

Li m2sella  aguatica  L. 

List era  cordata  (L.)  R.  Br. 

Lu zu la  multif lgra  (Retz. )  Lej. 

IiX2222^ium  a nnctin urn  L. 
bXcggodium  cgmglanatum  L. 

Lys imachia  thyrsif glia  L  . 

Ea laxis  br achyggoda  (A.  Gray)  Fern. 

Ee nt ha  arvensis  L.  var.  villosa  (Benth.)  S.  R.  Stewart 
E_2nesis  uniflora  (L.)  A.  Gray 
ilX£i2Rbyll urn  exalbescens  Fern. 

MX2i2£byllum  verticil latum  L. 

Parnassia  _ga.lust.ri_s  L.  var.  neggaea  Fern. 

Pha laris  a r undinacea  L. 

Poa  ga lust ris  L. 

Pga  grate n si s  L. 

P.2il32uu m  amghi  bi  urn  L.  var.  s tipu laceum  (Coleman) 
£21X1222®  aviculare  L. 

£21X122211!  luga thifglium  L. 

£2122212.1.22  f i li f orm is  Pers. 

?2ta mgger on  friesii  Rupr. 
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Pota 223£tot  grami ne us  L. 

Pot a moget on  £§ctina tus  L . 

Pota moget o n  gu si 11  us  L. 

Potent ilia  an serin a  L. 

Pot ent ilia  f ru tico sa  L • 

Potent ilia  ngrvegica  L. 

P Y_rola  minor  L. 

PY.ro  la  secundg  L. 

P YYgla  virens  Schweigg. 

E§.Runculus  acri s  L . 

Ranunculus  aguatilis  L.  var.  cagillaceus  (Thuill. )  DC. 
E<AR!I  loculus  cymbalaria  Pursh 
E§.S.y.G£ulus  §ce  le  rat  us  L. 

Rhinanthus  crista- gall i  L. 

Rosa  acicu laris  Lindl. 

Ruggia  occidental! s  S.  Wats. 

§.Rar ganium  angustifolium  Mich*. 

Sgergularia  marina  7b-)  Griseb.  var.  leiosge rma  (Kindb.) 
Gurke 

StachYS  Ralustris  L.  var.  gilosa  (Nutt.)  Fern. 

St el laria  eras si folia  Ehrh. 

Stellaria  longifolia  Muhl. 

Stellaria  longiges  Goldie 
I’riglochin  maritima  L. 

£al  us tris  L. 

Tr iset um  sgica turn  (L.)  Richt . 

TYRha  latifolia  I. 

Utricularia  intermedia  Hayne 
ilbricu laria  minor  1. 

iHriculari a  vulgaris  L.  var.  amer ican a  A.  Gray 
Veronica  scutellata  1. 

Viola  gal u stri s  L. 

barn ichellia  gal us tris  L. 


II.  Widesgread  boreal  and  temperate  North  American  sgecies. 
98  species  or  15%  of  the  species  examined  belong  in  this 
heterogeneous  group.  Their  area  ranges  from  the  subarctic  to 
the  southern  limit  of  the  temperate  zone.  Many  of  these 
species  correspond  to  what  Porsild  (1955)  called  North 
American  radiants.  Species  which  occur  in  Eurasia  near  the 
Atlantic  and  Pacific  oceans,  but  which  cannot  be  considered 
circumpolar,  are  also  included  in  this  group  (see  Maps  22 
and  23). 
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!?aps  21-24  North  American  distribution  of  Calamagr ostis 
canadensis  (21)  ,  a  circumpolar  species  -  Category  I., 
iRccynum  andrgsaemifolium  (2  2)  and  Alisma  £lantagg-aguatica 
(23) ,  species  widespread  in  boreal  and  temperate  North 
America  -  Categ.  II*,  and  Astragalus  eucgsmus  (24) ,  a 
northern  species  (Categ.  III.)  with  a  broken  range  and 
outliers  in  the  Rocky  Mountains. 
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Achillea  millefolium  L.  ssp.  lanulosa  (Nutt.)  Piper 
Anapha lis  margaritacea  (L.  )  Eenth.  &  Hook. 

Apocxnum  andro saemif oli urn  L. 

Apocpp um  sibiric um  Jacg. 

A r alia  nud ic auli s  L. 

Arte  me si a  biennis  Wi  lid . 

Astragalus  abgrigigum  Richards. 

Bromus  ciliatus  L. 

Calamagros tis  inexpansa  A.  Gray 
Carex  aurea  Nutt. 

Car ex  bebbii  Olney 
Carex  cone inna  R.  Br. 

Carex  deweya na  Sch we in. 

Carex  foe na  Willd. 

Carex  Iasi ccapa  Ehrh.  var.  americana 
Carex  praticola  Rydb. 

Cat a br osa  aguatica  (L. )  Beauv. 

Cerastium  arvense  L. 

Chenopodiu p  leptpphyll urn  Nutt. 

Chengpodi urn  rubrum  L.  var.  humile  (Hook.)  S.  Wats. 
Collgmia  linearis  Nutt. 

Cora llgrh iza  maculata  Raf. 

Corispermum  crientale  Lam.  var.  emarginatum  (Rydb.) 
Corpus  stolonifera  Michx. 

Corydalis  aurea  Willd. 

Corylus  cornuta  Marsh. 

Crepis  occiden tali s  Nutt. 

Cyperus  inflex  us  Muhl. 

Epilobium  alpinum  L. 

Epilobiu m  glandulosum  Lehm. 

Fest uca  saximgntana  Rydb. 

Gegcau lgn  livid um  (Richards.)  Fern. 

Geranium  b ricknelli  Britt. 

Geum  allepic um  Jacg.  var.  strict urn  (Ait.)  Fern. 

Geum  trif lorum  Pursh 
G lycer ia  borealis  (Nash)  Batchelder 
Glyceria  striata  (Lam.)  Hitch. 

Habepa ria  hyperbgrea  (L.)  R.  Br. 
dele pium  aut empale  L. 

June  us  nodosus  L. 

Le pidiu m  densiflgrum  Schrad. 

Lignaea  borealis  L.  var.  americana  (Forbes)  Rehd. 
List era  borealis  Morong 

Lonice ra  d ioic a  L.  var.  glaucescens  (Rydb.)  Butters 
Lycopus  a meric an  us  Muhl. 

Madia  glome rata  Hook. 

Mnhlenbergia  racemosa  (Michx.)  BSP. 

Muhlenbergia  richardsogis  (Trin.)  Rydb. 

Orchis  rot  undifolia  Banks 
Pedicu laris  grceglandica  Retz. 

Plantago  eriegeda  lorr . 

Polygala  senega  L. 

Polygonum  ac hore um  Blake 
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ERilRRSRR  cocci neum  Muhl . 

ER lyggnu m  raragsi ssim um  Michx. 

£ota mgger gn  lichardsonii  (Bonn.)  Rydb. 

Potent ilia  ga r adgxa  Nutt. 

Potent ilia  ggnsylyanica  L. 

Prunus  ge nsylv anica  L.  f . 

Prunus  vir gi niana  L. 

Py.rgla  asarfolia  Michx. 

Pyrg la  elligtica  Nutt. 

EEREDcuIus  abgrtivus  L. 

PRURRCulus  ggelinii  DC. 

EERRSCuIus  2§b atif id us  J.E.  Smith  var.  a f finis  (R.  Br.) 
L.  Benson 

Rhus  radicans  L.  var.  rydber gii  (Small)  Rehder 
Rori ppa  islandica  (Oeder)  Borbas 
Sagitt aria  c uneat a  She Id. 

Sa lix  brachycarga  Nutt. 

Salix  Candida  Fluegge 
Sa lix  discolor  Muhl. 

Salix  myrtillifglia  Anderss. 

Salix  getiolaris  J.  E.  Sm. 

Sanicu la  marilandica  L. 

Schizachne  gurgurascens  (Torr.)  Swallen 
Scir gus  acutus  Muhl. 

Sc ir gus  valid us  Vahl 
Senecig  gaugerculus  Michx. 

Se necig  gseuda ure us  Rydb. 

Shegherdia  canadensis  (L.)  Nutt. 

Sisyrinchium  mgn tanum  Greene 

S milacina  racemosa  (L. )  Desf.  var.  amglexicaulis  (Nutt.) 
S.  Wats. 

S milacina  Stella ta  (1.)  Desf. 

E°EiERRc  gigantea  Ait. 

Sglida gg  gra minif glia  (L.)  Salisb. 

SRarganium  multiged unc ulatum  (Morong)  Rydb. 

SRhengggli s  intermedia  (Rydb. )  Rydb. 

SRiranthes  r gmanzgf f iana  Cham.  &  Schl. 

Stregtggus  amglexifoli us  (L.)  DC. 

Symghgrica rgcs  alb  us  (L. )  Blake 
XEalictrum  venulg sum  Trel. 

Tof ieldia  glut ingsa  (Michx.)  Pers. 

Ur t ica  gracilis  Ait. 

Vacc inium  caesgitosum  Michx. 

Verbena  brae teat a  Lag.  &  Rodr. 

Vicia  a meric an a  Muhl. 

Vigla  adunca  J.E.  Smith 
Vigla  renifolia  A.  Gray 
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Naps  25-28  North  American  distribution  of  Festuca  octo flora 
(25)  and  Koeleria  cristata  (26),  species  widespread  in 
south-temperate  North  America  -  Categ.  IV.,  and  Petalostemon 
candidu m  (27)  and  Hedeoma  hispida  (28),  two  eastern  species 
(Cat eg7  V.). 
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III.  Northern  species. 

These  are  subarctic  and  boreal  species  (Scoggan  1957) 
occupying  an  area  from  Alaska  southeast  to  the  south  shore 
of  the  Hudson  Bay,  and  then  east  and  north  to  Labrador. 

Their  southern  limit  is  usually  the  north  shore  of  the  Great 
Lakes  in  eastern  Canada,  and  approximately  the  49th  parallel 
in  the  west,  except  for  a  lobe  reaching  south  in  the  Rocky 
Mountains. 


The  northern  species  number  22  and  make  up  3.3%  of  the 

flora,  (see  map  24.). 

Apastache  foeniculum  (Pursh)  Ktze. 

4£t.§M§tia  pulche rrima  (Hook.  )  Greene 
Aster  ciliclatus  Lindl. 

Astragalus  euc csm us  Robins. 

Carex  scirpif ormis  Mack. 

Eleagnus  ccmmutata  Bernh. 

Elymus  inn ovat us  Beal 

Habe naria  obtusata  (Pursh)  Richards. 

Hedysaru m  alpinum  L. 

Juniper us  hcrizontalis  Moench 

^§.i§:£tkemu  m  c anadense  Desf.  var.  inter ius  Fern 
Peta sites  vitifolius  Greene 
Pice  a  glauca  (Moench)  Voss 
Popu lus  balsamifera  L. 

Ranunculus  circinatus  Sibth.  var.  subrigidus  (W.  Drew) 
L.  Benson 

EiiBariculus  f la mmula  L. 

S.i.Il!i££y.lyLS  maccunii  Britt. 

R ibes  lac ust re  (Pers.)  Poir. 

Rubus  acaulis  Michx. 

Rubus  strigosus  Michx. 

Sa lix  interior  Rowlee 
Viburnum  edule  (Michx.)  Raf. 
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Maps  29-32  North  American  distribution  of  Amelanchier 
a  Ini  folia  (29)  ,  Antenna ria  rosea  (30),  Poa  secunda  (31)  and 
£§ii2£arpus  eliator  (32),  western  American  species  (Categ. 
VI. ) .  ‘ 


' 
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IV.  South- temper ate  American  species. 

The  northern  limit  of  this  group  is  approximately  the  50th 
parallel  in  the  prairie  provinces,  though  some  species  may 
reach  further  north  in  eastern  and  western  Canada,  Their 
southern  boundary  ranges  from  the  40th  parallel  to  Central 
Amer ica. 


31  species  belong  in  this  group,  comprising  4.69?  of  the 

flora.  (See  Maps  25  and  26.). 

Allium  cernuum  Both 
A  Mr  a  nth  us  alb  us  L. 

Aster  laevis  L.  var  geyeri  A.  Gray 
C are x  interior  Bailey 

Chengpodium  berlandieri  Moq.  var.  f aringsum  (Ludw 
Chengpgdiun;  glauc  urn  L.  ssp.  salinum  (Standi.)  Aellen 

hybrid  um  L. 

ClMEEEEdi  u  m  EMtericgla  Rydb. 

Cora llorhi za  striata  Lindl. 

Ellisia  nyc tela  1. 

Equisetum  laeviqatum  A.  Br. 

Euphorbia  glyftgsperma  Engelm. 

Rest uca  octoflcra  Halt. 

Gentianella  crinata  (Froel.)  G.  Don  macgunii  (Holm) 
J.M.  Gillett 
Gr at igla  neqlecta  Torr. 

I va  axillaris  Pursh 
Kgeler ia  cristata  (L.)  Pers. 

Lact uca  pulchella  (Pursh)  DC. 
hysimachia  cilia ta  L. 

Lysimachia  hybrids.  Michx. 

Myosgr us  minimus  L. 

Osmgr h iza  longistylis  (Torr. )  DC. 

EMi§baria  pensylvanica  Muhl. 

P hleu m  alpinum  L. 

Popu lus  sargentii  Dode 
Sa li x  amygdalcides  Anderss. 

Scir pus  a merican us  Pers. 

Sclidago  rigida  L.  var.  humilis  Porter 
S£he Ropgli s  obtusata  (Michx.)  Scribn. 

S gor gbolus  crygtandrus  (Torr. )  A.  Gray 
Xanthium  struraarium  L. 
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V.  Eastern  American  species. 

19  species  or  3%  of  the  total  reach  Alberta  from  eastern 
North  America.  (See  Maps  27  and  28.). 

Agx imonia  striata  Michx. 

Ambrosia  artemisiifolia  L.  var.  elatior  (I.)  Desco urtils 
Ambrosia  psi lostachya  DC.  var  coronopif glia  (T.  &  G. ) 
Farw. 

Anemone  canadensis  L. 

Atriplex  pat ula  var.  hastata  (L.)  A.  Gray 
Carex  brevier  (Dewey)  Mack. 

Capex  lacustris  Wi lid. 

Crataegus  ch ry soca rpa  Ashe 
Da nt honia  spicat a  (L.)  Beauv. 

Slymus  virginicus  L. 

Euphorbia  serpylli folia  Pers. 

Lathyrus  ochroleucus  Hook. 

Lobelia  kalmii  L. 

Nuphar  var iega turn  Engelm 
Oenorhera  biennis  L. 

Or yzopsis  asperif glia  Michx. 

Ribes  americanum  Mill. 

Sa lix  serissima  (Bailey)  Fern. 

Spir ea  alba  Du  Roi 


VI.  Western  American  species. 

This  well-defined  group  includes  128  species  or  19$  of 
the660  species  examined.  Typically  the  area  of  these  species 
stretches  from  Alaska  south  south-east,  parallel  with  the 
Pocky  Mountains,  often  as  far  as  New  Mexico.  Their  eastern 
limit  is  Manitoba.  The y  may  or  may  not  reach  the  West  Coast. 


Many  of  these  species  are  montane  and  the  influence  of  the 

Pocky  Mountains  is  clearly  discernible  in  their  geographical 

distribution.  (See  maps  29-32). 

Actaea  rubra  (Ait.)  Willd. 

Apr opyr on  smithii  Rydb. 

Agropyrgn  subsecundum  (Link)  Hitchc. 

Aqrost is  ex a  rata  Trin. 
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Maps  33-36  North  American  distribution  of  Liatris  punctata 
(33),  Penstemon  gr  acili  s  (34),  Astragalus  pectin  at  us  (35) 
and  Penstemon  nitidus  (36),  southern  or  Great  Plains  species 
(Categ.  ~VII. ) .  " 
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Agxostis  scabra  Willd. 

Alisma  gramineum  K.  C .  Gmel. 

Alis ma  gla ntago-aguatica  L. 

A lnus  tenuifolia  Nutt. 

A melanchie r  alni folia  Nutt. 

Anemone  muitif id a  Poir 
A n^_e nn a. r±_a_  neglecta  Greene 
Ante nnaria  nitida  Greene 
4.Hi§.5S.§ri§.  rosea  Greene 
Arab is  divaricarga  A.  Nels. 

Arab is  drummondii  A.  Gray 

Arab  is  hir su ta  (L. )  Scop.  var.  gycnocarga  (Hopkins) 
Rollins 

Arab  is  holboellii  Horne®. 

Arnica  chamissgnis  Less. 

Ar te mesia  frigida  Willd. 

Artemesia  ludoviciana  Nutt. 

Art e ms i a  d ranunculus  L. 

Aster  cane  seen s  Pursh 
Aster  f alcat us  Lindl . 

Aster  hesperi us  A.  Gray 
Astragalus  agrestis  Dougl. 

Astragalus  canadensis  L. 

Astragalus  frigid  us  (L.)  A.  Gray  var.  ainericanus  (Hook.) 
Wats. 

Astragalus  tenellus  Pursh 

Bromus  breviari status  (Hook. )  Buckl. 

Bromus  carinatu s  H.  &  A. 

Bromus  inermis  Leiss. 

Bromus  mar gi na t us  Nees 
Bromus  gurgans  L. 

Cala magrgs tis  gurpura scans  R •  Br. 

Car ex  arthrost achy a  Olney 
Car ex  f ilif olia  Nutt. 

Car ex  micr ggte ra  Mack. 

Ca rex  obtusata  Lilj. 

Care x  gachystachya  Cham. 

Car ex  glatylegis  Mack. 

Care x  grae gracilis  W.  Boott 
Ca rex  rgssii  Boott 
Carex  sych noceghala  Carey 
Cast i lie ga  miniata  Dougl. 

Cicuta  dguglasii  (DC.)  Coult.  S  Rose 
Collinsia  garviflora  Dougl. 

Crataegus  douglasii  Lindl. 

Cr egis  runcinata  (James)  T.  5  G. 

Da nt hgnia  intermedia  Vasey 

Descur ainia  ginnata  (Walt.)  Britt,  var.  brachycarga 
(Walt7f  Britt. 

Bescur ainia  richa rdsonii  (Sweet)  O.E.  Schulz 
Bodecat heon  radica turn  Greene 
Br aegeegha lum  nuttallii  Britt. 

Slat ine  triandra  Schk. 
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El^mus  gla uc us  Buckl. 

B l^mus  mac ou nil  Vasey 
Iprlgbiu m  panic ula turn  Nutt. 

Er iger on  cae spites  us  Nutt. 

Eri^eron  c gmggsi tus  Pursh 
Sr ig_er on  1 ench gghyll us  Hook. 

Er iger gn  gumilus  Nutt. 

Sr ig_er gn  subt rinervis  Rydb .  var.  conspic uus  (P ydb 
Crong. 

Fest uca  scab rella  Torr. 

Fragar ia  virginiana  Duchesne 
Geranium  r icha rd sgnii  Fisch.  &  Trautv. 

Geum  mac r gghyll um  Willd . 

Gly_cer ia  gulchel la  (Nash)  K.  Schum. 

Glycyrrhiza  legidota  (Nutt.)  Pursh 
Hackelia  a  me ricana  (A.  Gray)  Fern. 

He  X±  a.n-t  liu  s  annuus  L.  ssp .  lenticular  is  (Dougl.) 
Cockerell 

H§li§nthus  nuttallii  T.  &  G. 

Hy_meng£a££us  f ilif olius  Hook, 
duncus  ensifglius  Wikstr . 

Linum  lewi sii  Pursh 

Lychnis  drummgndii  (Hook.)  S.  Wats. 

Nert ensia  panic ula ta  (Ait.)  G.  Don 
Nimu  lus  g_u  tta t  us  DC. 

Oenothera  nuttallii  Sweet 

Or yzggsis  hymengid.es  (P.  &  S.  )  Picker 

Qsmgrhiza  dega uperata  Philippi 

Os morhiza  purpurea  (Coult.  &  Pose)  Suksd. 

Oxyt rggis  campestris  (L.)  DC. 

Oxytrgpis  deflexa  (Pall.)  DC. 

l§dli§  brae  tegsa  Be  nth. 

Penste men  cgnfertus  Dougl. 

Penste men  prgeer us  Dougl. 

Pinus  cgntgrta  var.  latif glia  Engelm. 

Pga  canbyi  (Scribn.)  Piper 
Poa  cusickii  Vasey 
Pga  interior  Pydb. 

Pga  secund a  Presl 

Pgtentilla  bi pinna tif ida  Dougl. 

Pgte ntilla  divers if oli a  Lehm. 

Pgtentilla  finitima  Kohli  &  Packer 
Pgtentilla  gracilis  Dougl.  var.  pulcherr i ma  (Lehm 
Fern . 

Pgtentilla  gracilis  Dougl  var.  rigida  (Nutt.)  S. 
Primula  incaua  M.E.  Jones. 

Psilccarpus  e lia tgr  A.  Gray 

Pucc inellia  nutt alii  ana  (Schult. )  Hitchc. 

B.gnunculus  car di gghyll us  Hook. 

Ranunculus  rh embgide us  Goldie 
P ibes  hudsgnianum  Richards 
P ibes  oxy.acanthgid.es  L. 

Pgr ippa  obtusata  (Nutt.)  Britt. 


.) 

Wats. 


. 

— 

Rori££a  sinuata  (Nutt.)  Hitchc. 

Rumex  niexicanus  Meisn. 

Sa lix  lute a  Nutt. 

Salix  gseudgmgnticgla  Ball 
Salix  scguleriana  Barr at t 
Scir gu s  mic rgcargus  Presl 
Scirgus  galudgsus  A.  Nels. 

Scglgchlga  f est ucacea  (Willd.)  Link 
Scutellaria  galeric ula ta  L. 

Seduni  stenggetalum  Pursh 
Se neci o  canus  Hook. 

Senecig  er e ggghilus  Richards. 

Sile ne  menzie sii  Hook. 

Solidagg  decumbens  Greene 
Solidagg  legid a  DC. 

Sgir  ea  lucid  a  Dougl. 

St iga  eglumbiana  Macoun 

Suaeda  degressa  (Pursh.)  S.  Wats. 

Iki-lictrum  occidentals  A.  Gray 
X2£Hsendia  garryi  D.  C.  Eat. 

Vaccigiu m  mgrt illgides  Michx. 

Veronica  sergyllif glia  L.var.  humifusa  (Dickson)  Vahl 
Vigla  rugulgsa  Greene 
Zy_ga.de nus  elegans  Pursh 


VII.  Southern  or  Great  Plains  sgecies. 

115  species,  or  17??  of  the  species  examined  occupy  areas 
that  are  generally  oval  in  shape  oriented  in  a  north-south 
direction.  The  range  of  some  species  may  extend  from 
southern  Alberta  as  far  south  as  New  Mexico,  and  from  the 
Rocky  Mountains  to  Iowa. 

None  of  the  "Great  Plains"  species  are  restricted  to  the 
plains.  Their  range  extends  into  the  Rocky  Mountains.  (See 
maps  33-36). 

A br gnia  micran tha  Torr. 

Agrggyrgn  da sy stach yum  (Hook.)  Seri bn. 

Agr ggyrgn  rigarium  Scribn.  &  Smith 
Allium  textile  Nels.  &  Macbr. 

A mbr gsia  trifida  L. 

Antennaria  ga rvi f lgra  Nutt. 
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K aps  37-40  North  American  distribution  of  Oenothera 
br § vif ol ia  (37),  E  riog_on um  cernuum  (38),  two  southwestern 
species  -  (Categ.  VIII.)  and  Polygonum  douglasii  (39)  and 
Junipr us  scopulorum  (40),  two  Cordilleran  species  -  (Categ. 
IX.) 
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Ar ist ida  1 ongi se ta  Steud. 
Arnica  f u lge n s  Pursh 
Ar t emesia  longif glia  Nutt. 
Asclepias  cvalif clia  Dene. 
Asclepias  viridif lora  Raf. 
Aster  pauciflorus  Nutt. 
Astragalus  bisulca  tus  (Hook. ) 
Astragalus  caespitgsus  (Nutt.) 
Astragalus  crassicarpus  Nutt. 
Astragalus  d r ummgndii  Dougl. 
Astragalus  f lexugs us  Dougl. 
Astragalus  lot if lorus  Hook. 
Astragalus  pec tina t us  (Hook. ) 
Astragalus  stria tus  Nutt. 
Astragalus  triphyllus  Pursh 
Astragalus  vexillif lexus  Sheld 
Atriglex  pcwellii  Wats. 
Atriglex  t rune ata  (Torr. )  Gray 
Bout eloua  gracilis  (HBK. )  Lag. 
Bromus  a nomal us  Rupr. 


A.  Gray 
A.  Gra 


Dougl. 


y 


Cala magrgstis  mgntanensis  Scribn. 
Calamovilf a  longif olia  (Hook. )  Scribn 
Car ex  eleocharis  Bailey 
Car ex  he ligphi la  Mack. 

Car ex  nebraskensis  Dewey 
Car ex  tgrreyi  Tuckerm. 

Car ex  xerantica  Bailey 

Cast i lie ga  se s si li flora  Pursh 

Centunculus  minimus  L. 

Chrysopsis  villgsa  (Pursh)  Nutt. 
Cirsium  f 1 cd manii  (Rydb.)  Arthur 
Cirsiu m  undulatum  (Nutt.)  Spreng. 
Coreopsis  tine tori a  Nutt. 

Cryptandra  bradb uriana  Payson 
Crypt andra  f endler i  (A.  Gray)  Greene 
Cymopterus  acaulis  (Pursh)  Raf. 

Cype rus  schweinitzii  Torr. 


Er iogonura  flavum  Nutt. 

Gaillardia  aristata  Pursh 

Cutierrezia  sarothrae  (Pursh)  Britt.  &  Rusby 
tlaplgpappu  s  nuttallii  T.  &  G. 

Hedegma  hispid a  Pursh 
Hedysarum  bgreale  Nutt, 
delianthu s  maximiliani  Schrad. 

Hslict gtrich cn  hggkeri  (Scribn.)  Henr. 

Heuc hera  richardsgnii  R.  Br. 

Hymengxis  acaulis  (Pursh)  Parker 
Hymengxis  richardsgnii  (Hook. )  Cockerell 
Iya  xanthifglia  Nutt. 

Lesguerella  alpina  (Nutt.)  S.  Wats.  var.  spa thulata 
(Rydb.  )  Payson 

H§§Suere 11a  arenesa  (Richards.)  Rydb. 

Liat r is  ligulistylis  (A.  Nels.)  K.  Schum. 


(N utt.  )  Ker 


Liat ris  £U nctata  Hook:. 

L ilium  £hi lade lphi cum  L.  var.  andinu m 
Linant hus  septen t rionalis  H.L.  Mason 
Linu m  rigi dum  Pursh 
Lithospermum  i nci sum  Lehm. 

Lomatium  f oe niculace um  (Nutt.)  Coult.  &  Rose 
L°matium  simplex  (Nutt)  Macbr  var  leptgphy llum  (Hook) 
Mathias 

kI32desmia  guncea  (Pursh)  D.  Don 
klSSdesmia  ro strata  A.  Gray 
Ma mi llaria  yivipara  (Nutt.)  Haw. 

Mars ilea  mucrona ta  A.  Br. 

Mentzelia  decape  tala  (Pursh)  Urban  S  Gilg 
M ir abi lis  hirsuta  (Pursh.)  MacM. 

Monarda  fistulcsa  L. var.  ment haef glia  (Graham)  Fern. 
Muhlenbergia  c uspidata  (Torr.  )  Rydb. 

Musinegn  divaricatum  (Pursh)  Nitt.  var.  hooker i  T.  &  G. 
Oenothera  serrulata  Nutt. 

Opunt ia  f ragilis  (Nutt.)  Haw. 

Opuntia  polyac antha  Haw. 

Or obanche  ludpviciana  Nutt. 

Parpnchia  sessiliflora  Nutt. 

Pens te mgn  albidus  Nutt. 

Penste mon  gracilis  Nutt. 

Penste mon  nitidus  Dougl. 

o st e  mon  candid  um  (Willd.)  Michx. 

P§ha lost e men  purp ure um  (Vent.)  Rydb. 

Poa  arida  Vasey 

Poa  glauci folia  Scribn.  &  Hill. 

Popu lus  acuminata  Rydb. 

Potent  ilia  eccinna  Richards. 

Pote ntilla  effusa  Dougl. 

Psor alea  a rgophy 11a  Pursh 
Psor alea  e sculen ta  Pursh 

Rat ibida  cclumpifera  (Nutt.)  Wooton  &  Standi. 

Rhus  triloba ta  Nutt. 

Ribes  setosum  Lindl. 

Rosa  arkansana  Porter 

Saxif r ag_a  occidentalis  S.  Wats. 

Scir pus  nevadensis  S.  Wats. 

Senecig  dntege  rrira  us  Nutt.  var.  exalt  at  us  (Nutt.)  Cronq. 
Shepherdia  a rgen tea  Nutt. 

Solidago  mcllis  Bartl. 

Sglidagg  pruinesa  Greene 
Sphaeralcea  cocc in ea  (Pursh)  Rydb. 

Spor gbglus  neglect us  Nash 

Stipa  spar tea  Trin.  var.  curtiseta  Hitchc. 

St ipa  viridula  Trin. 

Suckle ya  suckleyana  (Torr.)  Rydb. 

Symphgricarpgs  occidentalis  Hook. 

Xher mgpsis  r hombif glia  (Nutt.)  Richards 
Vici a  spar sif glia  Nutt. 

Viola  nuttallii  Pursh 


XP.cc  a  glauca  Nutt 


VIII .  Southwestern  species. 

98  species  or  ^5%  cf  the  species  examined  extend  their  range 
from  the  southern  part  of  the  Prairie  Provinces  to  Nevada 
and  California.  Many  of  these  species  are  montane.  (See  Maps 
37  -  38. ). 

Agrogyrgn  albicans  Scribn.  &  Smith 
Agropyrgn  inerme  (Scribn.  &  Smith)  Rydb 
Agropyr on  spicatum  (Pursh)  Scribn.  &  Smith 
Andr osace  occidental is  Pursh 
Anemone  cplindrica  A.  Gray 
Aptennaria  ^21  a  lodes 
Antennaria  cgrymbgsa  E.  Nels. 

Aptennaria  dimcrpha  (Nutt.)  T.S  G. 

Ar ceut hobi u m  americanum  Nutt. 

Arnica  sgroria  Greene 
Arte mesia  cana  Push 
Asclepias  specigsa  Torr. 

Aster  adscendens  Lindl. 

Aster  pans  us  (Blake)  Crong. 

Astragalus  kentrgphyta  A.  Gray 
Astragalus  lissguriensis  Nutt. 

Astragalus  purshii  Dougl. 

Atriplex  argentea  Nutt. 

A triplex  nuttallii  S.  Wats. 

Boisduvali a  glabella  (Nutt.)  Walp. 

rube  seeps  Buckl. 

Car ex  dguglasii  Bcott 
Car ex  festivella  Mack. 

Carex  simulata  Mack. 

f remon tii  S.  Wats. 

Chrys othamnus  na usegsus  (Pall.)  Britt. 

C layt gnia  lanceglata  Pursh 
Clematis  ligu Stic if glia  Nutt. 

Clematis  verticil laris  DC.  var.  Columbian  a  (Nutt.)  A. 
Gray 

Cleome  serrulate  Pursh 
Cgmandra  pallida  A.  DC. 

Crypt antha  maegunii  (Eastw.)  Payson 

Da nt hgnia  calif grnica  Boland  var.  americana  (Scribn.) 

Hi tchc . 

£ ^IphinilS!  bicglo r  Nutt. 

Dlst ichlis  stricta  (Torr.)  Rydb. 
bo decat he on  cgngugens  Greene 
Dgwningia  laeta  Greene 


. 


.. 
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kiUks  cinereus  Scribn.  &  Merr. 

5r iogorum  cernuum  Nutt. 

Ekisimum  a sger um  (Nutt.)  DC. 

Zur otia  lanata  (Pursh)  Mog. 

Fest uca  id ahcensis  Elmer 

Fr anseria  acan th icarga  (Hook. )  Coville 

Gaur a  coccinea  Pursh 

Gegtiana  a f finis  Griseb. 

Geranium  yiscosissim um  Fisch.  &  Hey. 
k^RiQR'iREUs  lanceola t us  (Hook.)  T.  &  G. 
daglogaggus  sginulosus  (Pursh)  DC. 

H euc hera  cyli ndrica  Dougl. 

June  us  longistylis  Torr. 

La ggula  re  dew skii  (Hornem. )  Greene  var.  occidentalis 
(W  ats.  )  Rydb. 

Lilaea  sci llicides  (Poir. )  Haum. 
kikkE-ige r m  um  r ud er a le  Lehm. 

Lomatium  cous  (Wats.)  Coult.  &  Rose 

Lomatium  maergeargum  (Hook.  &  Arn.)  Coult.  5  Rose 

Lomatium  t rite rna turn  (Pursh)  Coult.  &  Rose 

L uginus  £u si 11  us  Pursh 

Lugi nu s  se rice  us  Pursh 

Ly_cogu s  agger  Greene. 

kkttalliana  (Schultes)  Greene 
Hont ia  linearis  (Dougl.)  Greene 
Huhlenbergia  a sger if oli a  (Nees  &  Hey. )  Parodi 
H u nr ca  sgua rro sa  (Nutt.)  Torr. 

Hygscr us  a ri stay  us  Benth.  ssp.  mon tanus  (Campbell)  Stone 
Navarretia  minima  Nutt. 

Oenothera  andina  Nutt 

Oengt hera  brevif glia  (Nutt.)  T.  &  G. 

Oenot hera  caesgitosa  Nutt. 

Oenothera  flava  (A.  Nels.)  Garrett 
Ort hgcarg us  lute  us  Nutt. 

E§.fik§.ridi  a  gairdneri  (Hook.  &  Arn.)  Mathias 
Phlox  hoodii  Richards. 

Plant a gg  elgngata  Pursh 
Poa  juncif clia  Seri on. 

Poa  nervosa  (Hook.)  Vasey 
Pola nisia  trachysger ma  T.  &  G. 

Polygonum  bistgrtgides  Pursh 
P olyggnu m  dougia sii  Greene 
Polygonum  wa t sgnii  Small 
Potent ilia  gracilis  Dougl. 

Pote nt ilia  gla tten si s  Nutt. 

Psora lea  lanceclata  Pursh 
gsgora  andrgmeda  Nutt. 

Pucc inellia  cusickii  Heath 
E§.uunculus  glaberriaus  Hook. 

Ribe s  aureum  Pursh 
Rumex  venosus  Pursh 
Sa liegr ni a  rubra  A.  Nels. 

Sarcgbatus  yarmiculatus  (Hook.)  Torr. 


. 

.  .  .  :  . 
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Schedonnardus  ganiculatus  (Nutt.)  Trel. 
Selaginella  densa  Rydb. 

Senecio  hydr  gghiigid.es  Rydb. 

S ita nign  hystrix  (Nutt.)  J.G.  Smith 
Sola nu m  t r if lor um  Nutt. 

Sgar t ina  gracilis  Trin. 

St iga  coma t a  Trin.  &  Rupr. 

Tr is etu m  wolf ii  Vasey 
Zyga denus  gramineus  Rydb. 


IX.  Cord il lera n  species. 

Based  on  the  reports  of  Breitung  (1954)  and  de  Vries  and 

Bird  (1968),  37  Cordilleran  species  were  counted  from  the 

Alberta  side  of  the  Cypress  Hills,  comprising  10.2%  of  the 

vascular  flora  there.  (See  Maps  39  and  40.). 

Ant enn aria  cgrymbgsa  E.  Nels. 

Aster  eatonii  (A.  Gray)  Howell 
Astragalus  vexillif lexus  Sheld. 

Besseya  cinerea  (Raf.)  Pennell 
Brgmus  marginatus  Nees 
Car ex  micrcgtera  Mack. 

Carex  gachystachya  Cham. 

Care x  rayngldsii  Dewey 
Carex  si mu lata  Mack. 

Chimaghila  u mbella ta  L.  Bart.  var.  occidental is  (Rydb.) 
Blake 

Claytonia  lanceolata  Pursh 

Clematis  ve rticil laris  DC.  var.  Columbian  a  (Nutt.)  A. 
Gray 

Crataegus  dguglasii  Li  nil. 

Da nt hgnia  califgrnica  Boland  var.  americana  (Seri bn.) 

Hi tchc . 

i.dah ce nsis  Elmer 
Heuc hera  f  lab ellif glia  Rydb. 

H ier ac ium  a lbi f lor um  Hook. 

Hier ac ium  cy ngglos soides  Arv.-Touv. 

Juncus  ensifglius  Wikstr. 

Juncus  saximgntanus  A.  Nels. 
kilk^sger m um  ruderale  Lehm. 

Mi  mu lu s  guttatus  DC. 

Mont ia  linearis  (Dougl.)  Greene 

Os mor hiza  gu rg urea  (Coult.  &  Rose)  Suksd. 

Per ideridi a  gai rdneri  (Hook.  &  Arn. )  Mathias 
Pinus  cgntorta  Loudon  var.  latif olia  Engelm. 

Polygonum  bistgrtgides  Pursh 
Potentilla  diversifolia  Lehm. 


■ 
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Pterosgora  a nd iomeda  Nutt, 

Ranunculus  cardigghyl 1  us  Hook, 

Ranunculus  ill m oen us  Greene 

Ranunculus  E^datifidus  J,  E.  Smith  var,  af finis  (R .  Br.) 
L,  Benson 

S a lix  gseudocg rda ta  (Andress.  )  Rydb. 

Sgir ea  lucid a  Dougl. 

St iga  Columbiana  Hacoun 
Thalictrum  occidentale  A.  Gray 
Trisetum  wolf ii  Vasey 


DISCUSSION 


The  first  clearly  formulated  ideas  on  the  subject  of 
historical  plant  geography  appeared  in  a  work  by  Willdenow 
in  1792  (cited  by  Wulff  1943)  who  stated  that  "by  history  of 
plants  is  meant  the  influence  of  climate  on  vegetation,  the 
changes  which  plants  have  probably  undergone  as  a  result  of 
the  revolutions  which  have  taken  place  on  our  globe  . ..". 
Willdenow’s  statement  is  still  valid  and  applicable  to  this 
study.  The  history  of  the  present  flora  of  southeastern 
Alberta  hinges  on  revolutionary  climatic  changes  which 
caused  the  destruction  of  plants  by  glaciations.  Subseguent 
glacial  recession  and  revegetation  were  the  result  of 
equally  revolutionary  climatic  changes. 

Equally  applicable  is  De  Candolle’s  definition  (quoted  by 
VJulff  1943),  who  stated  in  1  855  that  the  principal  aim  of 
"botanical  geography"  should  be  "to  show  what,  in  the 
present  distribution  of  plants,  may  be  explained  by  present 
climatic  conditions  and  what  is  a  consequence  of  former 
conditions" . 

Plant  geography  is  a  study  of  distribution,  or  area  occupied 
by  plants.  Cain  (1944)  said  "that  the  first  task  of 
floristic  geography  ...  is  the  accumulation  of 
distributional  data  and  their  organization  on  maps."  The 
accumulation  of  records  and  their  statistical  study  is  the 
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static  phase  of  plant  geography.  Its  dynamic  phase  consists 
of  elucidating  the  floristic  history  of  the  area  and  the 
factors  which  brought  about  these  historic  changes. 

What  determines  the  area  occupied  by  plants?  According  to 
Beijerinck's  informal  "law"  concerning  microorganisms, 
"everything  is  everywhere  and  the  milieu  (environment) 
selects"  (Pijl  1969).  If  this  were  true  of  vascular  plants, 
any  particular  pattern  of  distribution  of  a  taxonomic  unit 
would  merely  express  the  ecological  preference  of  the  plants 
it  contains  and  would  reveal  nothing  of  its  past  history. 
Plants,  however,  dc  not  spring  up  anywhere  where  the 
environmental  conditions  are  favorable,  but  spread  gradually 
over  continuous  terrain  where  environmental  conditions 
permit.  Long  distance  chance  dispersal  has  not  been  a  factor 
in  populating  continental  land  areas,  and  migration  routes 
can  often  be  traced  through  the  records  left  behind  in  the 
form  of  disjunct  populations  or  fossils.  Love  (1967)  stated 
that  "distribution  areas  mirror  history  of  the  species  and 
its  evolutionary  divergence,  making  studies  of  areas  and  of 
the  variations  of  the  taxa  they  represent  an  important  tool 
for  those  who  study  the  processes  of  evolution". 

21  di2i.2ik2i.i2il 

As  Darwin  observed  (cited  by  Wulff  1943) ,  individual  species 
arose  in  one  place  at  one  time  and  spread  from  that  place  to 
occupy  its  area.  In  such  glaciated  regions,  as  in  northern 
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North  America,  the  original  vegetation  was  exterminated  and 
subsegue ntly  replaced  from  plant  sources  surviving  in 
unglaciated  areas.  If  these  sources  are  compact,  they  are 
called  secondary  centres  of  dispersal  (Wulff  1943)  . 


Hulten  (1937,  1958)  studied  the  secondary  centres  of 

dispersal  in  the  northern  hemisphere  and  succeeded  in 
locating  many  of  them  by  using  the  method  of  overlay  maps. 
Hulten  pointed  out  that  plants  spread  from  such  centres  to 
available  ground  in  all  directions,  provided  there  are  no 
insurmountable  obstructions.  Plants  radiating  from  the  same 
centre  form  "eguifcrmal  progressive  areas".  Ideally  these 
areas  would  be  in  the  shape  of  concentric  circles,  the 
smaller  ones  representing  "rigid"  species  which  spread 
slowly,  and  the  larger  circles  the  "plastic"  species  which 
retained  their  capacity  to  spread  faster.  In  reality  the 
areas  appear  in  many  shapes,  mostly  oval.  The  centre  of 
distribution  is  detected  by  noting  where  the  greatest  number 
of  species  accumulate. 


When  attemptin 
of  the  plants 
central  and  so 
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glaciations.  A 
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glaciated  during  the  Wisconsin  ice  age.  Botanical 
investigations,  including  this  study,  have  failed  to  uncover 
such  evidence,  as  endemism,  which  would  indicate  that  plants 
have  survived  here  in  situ  during  the  Pleistocene. 

Limitations  of  palynol ogical  methods 
Indications  for  possible  migration  routes  come  from  two  main 
sources.  First,  fossilized  pollen  and  other  plant  remains 
provide  direct  evidence  indicating  the  time  certain  genera 
were  present  at  or  near  a  particular  site  {Colinvaux  1967; 
Wright  1971).  Secondly,  modern  plant  distributions  show  the 
present  state  of  these  migrations.  The  limitations  of  fossil 
records  have  been  pointed  out  by  many  researchers,  notably 
by  Wright  (1971)  and  Ritchie  (1976).  Their  findings  are 
summarized  as  follows:  (1)  Fossil  pollen  records  start  some 
time  after  re vegetation ,  (2)  the  data  is  seldom  specific  and 

only  certain  groups  of  plants  are  represented  and  (3)  there 
is  a  lack  of  fossil  pollen  studies  in  southeastern  Alberta 
due  to  the  scarcity  of  preservation  sites.  (4)  From  the 
pollen  profiles  it  is  possible  to  reconstruct  vegetation 
types  of  the  past  but  not  to  assemble  lists  of  species  for  a 
given  plant  community.  One  has  to  extrapolate  by  making 
assumptions  on  the  basis  of  ecological  preference  and  the 
structure  of  known  plant  communities.  (5)  While  ecological 
reguirements  of  species  are  not  likely  to  change  in  the  span 
of  12,000  years,  biotic  communities  of  the  past  usually  do 
not  have  modern  analogues  (Ashworth  and  Brophy  1972).  For 
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the  above  reasons  any  reconstruction  of  the  early  stages  of 
revegetation  remains  speculative. 

Limits  of  £hytogeogra phical  methods 
Distribution  maps  are  also  limited  owing  to  the 
incompleteness  of  collection  records  and  to  the  fact  that 
the  geographic  range  of  one  or  two  species  is  not  sufficient 
foundation  for  interpreting  past  migration  patterns.  As 
Packer  (1971)  observed,  only  when  we  compare  the 
distributions  of  a  large  number  of  species  and  consider  them 
in  the  light  of  genetic  and  ecological  factors,  can  we 
advance  useful  hypotheses  with  respect  to  the  history  of  the 
flora. 

Such  a  method  works  successfully  if  a  large  number  of 
representative  species  is  considered,  there  has  not  been  a 
major  shift  in  the  distribution  pattern  of  the  plants  under 
examination,  and  if  endemic  or  isolated  populations 
populations  are  present  in  the  study  area.  Centres  of 
distribution  were  thus  located  by  Hulten  ( 1 9 3 ^ )  in  Beringia 
and  eastern  Asia,  drying  to  discern  migratory  history  by 
examining  the  area  of  widespread  species  may  lead  to  false 
conclusions.  Picea  g.lauca  occurs  mainly  north  of  the  50th 
parallel  and  therefore  it  can  be  classified  as  a  northern 
species.  Its  present  area  stretches  from  the  Pacific  to  the 
Atlantic  oceans  and  it  is  well  represented  in  Alaska.  From 
the  distribution  pattern  one  could  assume  that  Picea  glauca 
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spread  from  several  survivia,  including  Alaska.  Picea  glauca 
is,  however,  one  of  the  few  species  whose  glacial  history 
and  post-glacial  migration  route  have  been  well  documented 
by  fossil  evidence.  Palynological  data  (Wright  1971) 
indicate  that  Picea  survived  south  of  the  boundaries  of  the 
Wisconsin  ice  sheet,  and  that  it  was  absent  in  glaciated 
Alaska  and  Yukon  during  full  glacial  times  (Ager  1975; 
Ritchie  1977).  The  area  of  Picea  glauca  has  shifted 
northward  leaving  ro  indication  of  the  extent  of  its  one¬ 
time  southern  territory. 

Distribution  patterns  of  even  a  large  number  of  species  may 
give  a  false  impression.  If  we  overlay  the  areas  of  the 
southern  or  prairie  species  reaching  the  study  area,  we  find 
that  their  overlapping  areas  ’’pile  up"  in  central  Montana. 

We  know,  however,  that  central  Montana  was  probably  covered 
by  a  Picea  forest  during  glacial  times  and  that  the  prairie 
plants  no  doubt  survived  further  south  of  this  forested  area 
(Wright  1971).  In  this  case  the  method  of  the  eguiformal 
progressive  areas  is  not  useful  because  only  Great  Plains 
species  which  happen  to  reach  southeastern  Alberta  are 
included.  These  species  happen  to  occupy  a  similar 
ecological  niche,  and  their  distribution  reflects  the 
influence  of  present  climatic  conditions  telling  little  of 
their  past  history.  It  appears  that  the  method  of  examining 
species  area  and  concentration  for  the  purpose  of  locating 
centres  of  distribution  is  most  successful  when  endemic 
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species  are  also  examined 
does  net  contain  endemic 
the  species  reaching  the 
reliable  for  pinpointing 


•  Southeastern  Alberta,  however, 
species  or  centres  of  dispersal 
study  area  are  not  the  most 
centres  occurring  somewhere  else 


and 


Area  and  migration  theories 

One  of  the  earliest  principles  of  plant  geography  has  been 
the  primary  role  of  climate  in  the  control  of  plant 
distributions  (Wulff  1943).  No  plant  is  truly  cosmopolitan, 
that  is  inhabiting  the  entire  globe,  for  no  vascular  plant 
is  adapted  to  both  tropical  and  arctic  environments.  A 
change  in  the  climate  usually  results  in  the  migration  of 
species  since  climatic  shifts  are  faster  than  the  changes  in 
the  tolerance  of  plants.  If  climatic  conditions  in  one  part 
of  the  area  become  unfavorable,  plant  reproduction  and 
survival  will  be  hindered  and  the  area  occupied  will 
contract  there.  If  the  same  climatic  shift  expands  the 
favorable  environment  in  the  opposite  direction,  population 
movement  will  result.  A  migratory  route  is  formed  by  the 
continuity  of  suitable  environmental  conditions  while 
unsuitable  conditions  form  a  barrier.  Cain  (1944)  quoted 
Mason  saying  that  "climate  seems  to  be  the  only  significant 
variable  that  operates  from  one  region  to  another  in  a 
manner  which  wculd  stimulate  the  migration  of  floras". 


Areas  may  be  continuous  or  discontinuous,  but,  as  Cain 
(1944)  observed,  even  "within  their  areas,  species 
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populations  do  not  have  absolutely  continuous  distributions 
• • • "  The  discontinuities  are  caused  by  environmental 
factors,  such  as  topographic,  climatic  and  edaphic 
variations  of  potential  plant  habitats'*.  Cain  (1944) 
observed  that  "miner  discontinuities  of  areas  frequently 
result  from  recent  migrations,  but  major  disjuctions  seem 
almost  exclusively  to  have  resulted  from  historical  causes 
...  through  destruction  or  divergent  migrations  caused  by 
climatic  or  seme  other  changes".  If  the  gaps  between  parts 
are  significant,  the  outlying  portions  are  called  disjunct 
areas.  As  Hulten  (1937)  pointed  out  "...  the  stations  found 
outside  the  compact  area  ...  can  give  a  clue  as  how  the 
development  ( cf  the  area)  has  taken  place.  They  are  ‘the 
living  fossils'  of  the  species  in  question."  In  one  of  the 
earliest  observations,  Darwin  (cited  by  Wulff  1943)  noted 
that  the  distribution  of  arctic-alpine  disjuncts  suggest 
that  the  arctic  flora  migrated  southward  during  glaciations 
and  remained  stranded  on  mountain  tops  after  the  glaciers 
retreated.  Fernald  (1925)  discussed  in  detail  the  problem  of 
endemic  and  disjunct  species  in  eastern  America,  especially 
the  Gaspe  Peninsula  and  western  Newfoundland.  Fernald 
examined  the  possibility  that  the  isolated  species  were 
carried  to  their  present  location  by  water  or  animals,  or 
that  they  arrived  by  gradual  migration  overland  in  late 
glacial  times.  He  came  to  the  conclusion  that  none  of  these 
factors  were  responsible  for  the  discontinuity  of  the 
species  in  question,  but  that  these  species  survived  the 
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Wisconsin  glaciation  in  situ. 

In  southeastern  Alberta  there  is  no  evidence  for  glacial 
survival  in  situ,  but  the  Cypress  Hills  flora  contains  many 
species  which  were  separated  from  their  next  occurences  in 
the  Rocky  Mountains  and  the  boreal  forest  by  hundreds  of 
kilometres  during  early  postglacial  times.  Since  the  period 
when  these  species  became  isolated  is  well  known,  the 
disjunct  species  represent  an  important  landmark  which  helps 
to  elucidate  the  postglacial  migrational  history  of 
southeastern  and  east  central  Alberta. 

Dispersal  of  £ro£agu la 

Pijl  (1969)  defined  dispersal  as  the  active  or  dynamic 
process  of  transportation  of  propagula,  differentiating  it 
from  the  result  it  may  lead  to:  the  passive  or  static  state 
of  distribution.  The  word  dissemination  is  often  used  as  an 
alternate  term.  The  methods  of  dispersal  by  which  a  plant 
may  spread  are  important  to  the  plant  geographer  because 
they  may  provide  circumstantial  evidence  supporting  theories 
about  the  routes  and  timing  of  past  plant  migrations  (Pijl 
1969).  The  long  standing  controversy  over  long  distance 
dispersal  often  revolved  around  the  physical  and 
physiological  possibili ties  of  moving  a  viable  propagule 
over  the  the  distance  in  question  (Fernald  1925,  Pijl  1  969, 
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In  a  study  cited  by  Cain  (1944)  Molinier  and  Muller 
classified  propagula  according  to  type,  adaptations  for 
dispersal  and  mode  of  dispersal.  According  to  their 
classification  there  are  aneraochores  which  are  carried  by 
the  wind,  hy;drcchores  which  are  species  dispersed  by  water 
or  with  the  help  of  humidity  triggering  the  discharge  of 
propagula.  Zoochores  are  carried  by  animals,  ant  hr opoc hores 
are  dispersed  by  man;  autochores  are  dispersed  through  the 
action  or  structure  of  the  mother  plant  and  barachores 
merely  drop  their  propagula  that  have  no  special  structures 
aiding  dispersal.  Within  these  main  categories  there  are 
several  subdivisions.  Such  other  authors,  as  Pijl  (1969), 
set  up  a  more  elaborate  classification,  but  the  one  by 
Molinier  and  Muller  seem  to  be  the  one  most  widely  used. 

Dispersal  cf  propagula  does  not,  of  course,  mean  that  they 
are  always  established.  Cain  (1944)  observed  that 
"dissemination  is  a  chance  phenomenon  in  the  sense  that 
there  is  no  possibility  of  cooperation  between  diaspores  and 
agents  to  assure  the  movement  of  a  diaspore  to  a  place  which 
is  suitable  for  its  germination  and  establishment". 

The  Tate-glacial  landscape 

To  understand  the  process  of  revegetation  in  southeastern 
Alberta,  it  is  necessary  to  examine  the  late  glacial 
environment.  Deglaciation  involved  both  frontal  retreat  and 
ablation  or  melting  in  place  (Westgate  1967,  Westgate  1  968)  . 
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Frontal  retreat  is  characterized  by  linear  disintegration 
ridges  and  endmoraines  running  at  right  angles  to  the 
direction  of  glacier  advance  and  retreat.  These  features  are 
most  prominent  south  of  the  Cypress  Hills.  Most  of  the  study 
area  is,  however,  characterized  by  dead  ice  features  which 
were  formed  as  fellows:  During  the  glacial  advance  the 
thrusting  forces  within  the  ice  carried  till  material  onto 
the  surface  of  the  glaciers  where  it  accumulated  forming 
layers  of  varying  thicknesses.  Where  the  debris  was  thick, 
its  insulating  effect  delayed  melting  of  the  ice  by  hundreds 
or  even  thousands  of  years  (Clayton  1967).  The  differential 
rate  of  melting  produced  depressions  where  water  accumulated 
and  formed  superglacial  lakes.  During  the  course  of  melting 
some  of  the  debris  slumped  into  the  depressions  and  new 
depressions  were  created  when  the  ice  blocks  finally  melted 
and  the  superglacial  debris  collapsed.  The  landforms  which 
have  resulted  are  the  undulating  ground  moraine  and  the 
hilly  hummocky  moraine  which  contain  numerous  "kettle  holes" 
or  small  ponds.  Flutings,  drumlins  and  eskers  also  added  to 
the  topographic  relief  of  the  area. 

The  late  glacial  landscape  consisted  therefore  of  ice-free 
areas,  superglacial  debris  and  buried  or  partially  buried 
ice  blocks.  The  glacial  debris  which  formed  the  surficial 
medium  for  rec cioniza tion  lacked  soil  horizon  development 
and  organic  matter  accumulation  characteristic  of  developed 


soils.  Oxidation  and  leaching  did  not  have  an  impact  for 
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some  time  after  deglaciation  and  organic  matter  accumulation 
began  only  when  vegetation  became  established.  F.ecolo  nizin  g 
plants  therefore  had  to  contend  with  a  medium  equivalent  to 
modern  regoliths  lacking  organic  matter,  nutrient  nitrogen 
and  raicrofloral  development,  and  which  often  had  poor 
structure  resulting  in  crusting.  Since  the  land  surface  was 
unprotected  against  erosion  by  water  or  wind,  the  early 
postglacial  times  were  periods  of  slope  modification  and  of 
intense  gully  and  sand  dune  formation.  Vegetation  probably 
invaded  the  superglacial  till  atop  stagnant  ice  as  well. 
Modern  analogues  of  vegetation  growing  on  top  of  buried  ice 
are  found  in  the  Klutlan  glacier  area  in  south  western  Yukon 
(Cla  yton  1 967) . 

In  addition  to  the  upland  features,  the  evidence  for  large 
amounts  of  water  streaming  from  the  glaciers  is  everywhere 
(Grovenor  and  Green  1962;  tfesgafe  1968).  Glacial  outwash  and 
meltwater  channels  indicate  fast  moving  cold  meltwaters 
which  probably  prevented  the  establishment  or  any  buildup  of 
aquatic  plants.  Seme  of  the  meltwater  accumulated  in 
temporary  superglacial  and  proglacial  lakes  confined  by  the 
glacier  ice.  Buried  plant  remains  show  aguatic  vegetation  in 
ice-contact  lakes  (Clayton  1  967). 

The  kinds  of  plants  which  colonized  the  newly  available 
glaciated  areas  were  dependent  on  two  factors.  Firstly ,  the 
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species  whose  viable  propagula  were  available  and  secondly, 
suitable  habitats  for  the  establishment  of  these  propagula. 
tfany  of  the  modern  colonizers  of  disturbed  areas  have  been 
recently  introduced  from  Eurasia  (Frankton  1961).  They  are 
weeds  and  plants  which  have  escaped  cultivation.  In  the 
aspen  parkland  area  the  first  weeds  to  occupy  exposed  soil 
are  the  Sonchus  arvensis,  Causella  bur sa- past oris,  Thlaspi 
arvense  and  Cirsium  canadensis.  Introduced  crop  plants  can 
only  flourish  in  the  absence  of  competition  and  they  are 
freguent  colonizers  of  bare  soil  where  moisture  conditions 
are  sufficient  for  their  growth.  Melilotus  officinalis, 
Kelilotus  a  lb us ,  Bromus  inermis  and  Trifolium  repens  often 
escape  cultivation  and  invade  disturbed  sites.  These  modern 
colonizers  were  not  avalable  in  late  glacial  times. 

The  stagnant  ice  landscape  offered  dry  surfaces  and  ponds 
both  on  ice-free  areas  and  on  superglacial  deposits  (Clayton 
1967).  Among  the  first  colonizers  of  aquatic  sites  were 
Chara  and  Lemna  (Clayton  1967) .  These  plants  may  have  been 
carried  in  by  waterfowl.  Ponds  newly  created  by  road 
construction  in  southeastern  Alberta  frequently  contain  such 
pioneering  species  as  Alisma  plan taqo— aquat ica ,  Polygonum 
am phib iu m ,  Potamoqetcn  richardson ii ,  and  Myrioph ilium 
exalbescense  in  shallow  waters.  An  important  colonizer  of 
moist  shorelines  is  Potentilla  anserina  and  Hordeum  vulqare. 
Certain  species  invade  non- vegetated  areas  faster  than 
others.  Calamagr cs tis  canadensis  was  shown  to  be  an 
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important  colonizer  cf  disturbed  sites  in  the  Northwest 
Territories  (Ycunkin  1974)  and  probably  played  a  part  in 
recolonizing  the  shorelines  of  glacial  and  superglacial 
lakes.  In  dry  sites  Artemesia  frigida  frequently  increase  in 
the  absence  of  competition  and  is  therefore  a  likely 
candidate  for  primary  invasion.  The  neoglacial  moraines  of 
the  Klutlan  Glacier  in  the  St.  Elias  mountains  of  the  Yukon 
provide  modern  analogues  for  the  sequence  of  re vegetation . 
Epil obium  a ngusti folium  and  Dryas  are  followed  by  Sal ix  and 
later  Picea,  all  on  the  rock  debris  covering  the  dead  ice 
(Clayton  1967;  Wright  1976).  Hulten  (1937)  examined  an  area 
in  uninhabited  southern  Kamchatka  in  eastern  Siberia  where 
volcanic  action  has  cleared  250  square  kilometres  of  all 
vegetation.  He  visited  the  same  area  14  years  after  the 
eruption  and  noted  that  only  Eguisetum  arvense  and  Ep ilobium 
angustifolium  were  able  to  invade  the  volcanic  desert.  These 
widespread  species  were  very  likely  among  the  first 
colonizers  of  glacial  debris. 

The  very  early  stages  of  plant  succession  are  unfortunately 
seldom  recorded  because  the  lakes  or  ponds  in  which  pollen 
and  other  fossils  accumulate  do  not  always  form  immediately 
after  the  retreat  of  active  ice  (Wright  1971,  1976). 

Superglacial  lakes  are  ephemeral  and  stratigraphic  structure 
is  disturbed  by  slumping  in  the  course  of  ice  letdown 
(Clayton  1967).  Glacial  lakes  may  also  be  drained 
catastrophically  cnce  the  ice  block  has  melted.  S.  Koran  and 
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M.  Fenton  of  the  Alberta  Research  Council  (pers.  comm.) 
estimate  that  basal  carbon  dates  may  be  2000  years  younger 
than  de glaciation.  In  southern  Alberta  a  patchwork  of 
thousands  of  square  kilometres  of  stagnant  ice  and  glacial 
debris  was  available  for  recolonization,  but  the  precise 
extent  of  the  stagnant  ice  at  a  given  time  is  not  known 
(Moran  and  Fenton  pers.  comm.).  It  is  probable  that 
colonizing  vegetation  advanced  in  an  uneven  fashion,  taking 
advantage  of  the  various  habitats  on  the  glacial  debris.  The 
overall  picture  of  plant  migrations  was  simpler  here  than  in 
the  Great  Lakes  region  where  lobation  and  significant 
readvances  of  the  glaciers  were  important  factors  (Bright 
1976).  Large  glacial  lakes  were  also  absent  in  southern 
Alberta  (Bayrock  1967;  Westgate  1968). 

The  sequence  of  revegetation  also  depended  on  the  presence 
of  certain  species  and  their  propagula  adjacent  to  the 
glaciated  areas.  It  is  a  fundamental  and  self  evident 
concept  of  plant  geography  that  if  historical  factors 
dictate  that  viable  propagules  are  absent,  colonization 
cannot  take  place  no  matter  what  the  ecological  conditions 
may  be.  Pollen  and  other  fossil  remains  provide  us  with  only 
limited  information  about  the  genera  and  species  which  may 
have  provided  viable  propagula  for  recolonization.  It  has 
been  shown  that  a  belt  of  Picea  forest  containing  species  of 
Betu la ,  Alnus ,  Artemisia  and  Gramineae  lay  south  of  the 
Wisconsin  ice  (Wright  1971;  Ritchie  1976).  Populus  and  Salix 
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were  also  present  forming  a  zone  between  the  Picea  forest 
and  the  ice  sheet  (Mott  1976;  Ritchie  1978).  The  presence  of 
the  numerous  other  species  normally  part  of  a  Picea  and 
Populus  forest  and  associated  vegetation  we  can  only  infer. 
These  include  Linnaea  borealis,  Pyrola  asarifglia,  Br omus 
ciliatus,  Corylus  eg  r  nut  a,  Thalictrum  yenulosum,  Viola 
a dunca,  Sanicu la  marilandica,  Corn us  stglgnif era ,  Loni cera 
digica ,  Symphgri cargos  alb  us,  Mai  ant he  mum  cana dense,  C ornus 
canadensis.  Rub us  pu be  sc en s.  Aster  ciliolatus,  Anemone 
canadensis.  La thyr us  gchrgleucus,  Ribes  gxyacanthgides , 
Fragar ia  virgi niana,  and  Disgorum  tr achycargum. 

Lofty  Lake,  about  100  km  north  of  the  study  area,  is  the 
nearest  site  where  a  pollen  profile  is  available  (Lichti- 
Fedorovich  1970).  This  profile  shows  a  basal  zone  dominated 
by  pollen  of  P ggul us,  Salix  and  Artemisia  species  as  well  as 
of  members  of  the  Gramineae  and  Cyperaceae.  This  is  followed 
by  a  zone  of  abundant  Picea  pollen  dated  at  11,400  B. P. 

(Mott  1976).  This  sequence  could  mean  that  a  herbaceous 
pioneer  vegetation  occurred  concurrently  with  Pggulus. 
Herbaceous  vegetation  may  have  also  preceded  Pogulus,  but  a 
record  is  not  available  possibly  because  of  the  lag  in  the 
formation  of  lakes  suitable  for  the  preservation  of  fossil 
pollen.  The  herbaceous  plants  which  may  have  been  involved 
include  some  of  the  species  which  commonly  colonize 
available  moist  or  wet  habitats.  The  following  are  some 
examples.  E gui se turn  laeyiga t urn ,  Tygha  Igtifglia,  Alisma 
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Rl<AIltagg-aguatica,  C ala mag.ro stis  canadensis,  Glyceria 
borealis,  G.  gr  andi s,  Horde um  jubat um ,  Poa  £a  lustr  is, 
Beckmania  sysigachne,  Sgartin a  gracilis.  Car  ex  aguatilis,  C. 
I§:§iocar£a ,  Lemna  trisulca,  J uncus  balticus.  Polygonum 
amghibiu m,  P.  coccineum,  Rumex  me xicanus ,  Ranunculus 
aguatilis,  R.  cymbalaria,  Stellaria  longiges ,  Egilcbi u m 
SlSH^Hiosu m,  Myriophyll um  exalbescens,  Cicut a  douglasii, 
Glaux  maritima ,  Mentha  arvensis,  Artemisia  biennis,  A . 
camgestris,  A.  frigid a • 

Although  moist  and  wet  sites  were  abundant  at  the  time  of 
deglaciation,  the  sorted  sands  and  gravels  of  glacial 
outwash  and  eskers  presented  well  drained  habitats  which  may 
have  been  colonized  by  Car ex  foena,  Arabis  ho Iboellii , 
Erysimum  as per  urn  and  E pilobi urn  an gust if olium. 

At  their  maximum,  the  Wisconsin  glaciers  extended  in  western 
Canada  to  the  vicinity  of  the  50th  parallel,  and  began  to 
withdraw  about  17,000  B. P.  (Prest  1968).  This  process  was 
complicated  by  uneven  melting,  minor  readvances  and 
lobation.  A  narrow  ice-free  area  opened  along  the  foothills 
of  the  Rocky  Mountains  and  by  12,000  B.P.  the  entire  study 
area  was  free  of  active  ice.  An  early  postglacial  Pogulus 
forest  reached  central  Alberta  around  11,4C0  B.P.  (Mott 
1976) ,  and  a  Picea  dominated  forest  followed  soon  after.  The 
latter  was  spreading  fast,  as  shown  by  the  short  time-lag 
between  the  sites  in  southern  Saskatchewan  and  the  one  in 
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central  Alberta  (Ritchie  and  Yarranton  1978) •  This  precursor 
of  the  modern  bcreal  forest  lacked  Pinus  and  the  tree  forms 
of  Betula.  There  are  no  pollen  studies  available  for  the 
study  area  but,  in  nearby  southern  Saskatchewan,  profiles 
from  the  Herbert,  Hafichuk  and  Scrimbit  sites  (Ritchie  1  976) 
show  that  Picea  pollen  reached  its  peak  about  11,500  B.P. 
and  declined  a  thousand  years  later,  indicating  the  presence 
of  a  Picea  dominated  forest  for  the  period.  At  that  time  the 
levels  of  Artemisia  and  Gramineae  pollen  rose,  concurrently 
with  a  change  to  a  warmer  and  drier  climate.  Pinus  appeared 
in  central  Alberta  about  7500  B.P.  It  was  unable  to  reach 
the  Cypress  Hills  which,  by  this  time,  were  separated  from 
the  forested  regions  by  a  wide  belt  of  xerophytic  prairie 
vegetation  composed  mostly  of  such  herbaceous  plants  as 
Agropyron  spicat um ,  Koeleria  crista t a ,  Stipa  com at  a,  S. 
spartea  var.  curtiseta,  S.  viridula.  Allium  textile, 
f la v um,  Atriplex  n uttalii ,  Eurotia  lanata, 
ifsguere 11a  arenosa.  Erysimum  inconspicuum,  Potentilla 
E^nsyl vanica ,  Astragalus  striatus.  Astragalus  tenellus, 
Oxytropis  campestris,  Linum  rigid um,  Opuntia  polyacant^a, 

G aura  coccinea,  Lomatium  f oeniculaceum ,  Phlox  hoodii, 
Qli^^carpus  lute  us,  Antennaria  nit i da,  Artemisia  f rigi da. 

Between  8500  and  5500  B.P.  the  Picea  forest  and  its 
successor,  the  modern  boreal  forest,  shifted  northward, 
replacing  the  treeless  tundra  (Ritchie  and  Hare  1971)  and  at 
the  same  time  yielding  to  grassland  vegetation  in  its 
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southern  parts  (Ritchie  and  Yarranton  1978). 

VEGETATIONAL  AND  P HY TOGEOG RA PHIC  ZONES 

The  study  area  contains  well  known  vegetational  zones 
defined  by  climatic  parameters.  The  vegetational  zones  also 
proved  to  be  phytogeographic  units  determined  by  the  limits 
of  distribution  of  many  species  (see  Maps  1-20.).  This  is 
only  to  be  expected,  since  the  geographic  distribution  of 
plants  is  dependent  cn  climate. 

Phytogeographic  zones  were  also  delimited  on  a  continental 
scale  showing  the  affinities  of  species  occurring  in  the 
study  area  with  other  geographical  regions.  The  global  and 
continental  distributions  are  the  result  of  the  effects  of 
climate  and  of  migrational  history  of  the  plants. 

Within  the  study  area  the  vegetational  and  phytogeographic 
units  are  the  aspen  parkland.  Cypress  Hills,  and  the 
prairie.  Within  these  broad  categories  the  area  can  be 
divided  into  smaller  and  less  well  defined  subunits.  Some  of 
the  unique  features  of  the  western  parkland  and  southeastern 
prairie  will  be  discussed. 

The  global  and  continental  categories  show  the  geographical 
affinities  of  the  species  studied  and  provide  some 
information  regarding  the  postglacial  history  of  these 
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species.  These  categories  are  the  widespread  boreal  and 
temperate  species,  northern  species,  south  temperate 
species,  eastern  American  species,  western  American  species, 
and  southern  or  Great  Plains  species. 

Aspen  parkland 

The  vegetational  zones  of  the  study  area  have  been  defined 
both  on  a  phytogeographical  and  ecological  basis.  Although 
the  southern  boundary  of  the  aspen  parkland  follows  the 
distribution  of  one  species,  Populus  tremuloides  (Bird  1930; 
Moss  1932),  it  is  a  transition  zone,  containing  species 
which  have  affinities  with  the  boreal  forest  as  well  as  the 
prairie.  The  southern  limit  of  Populus  tremuloides 
approximates  the  35  cm  precipitation  line.  Outliers  are 
found  in  the  Cypress  Hills  where  the 

precipitat ion/evapcration  ratio  is  favorable  owing  to  higher 
elevation,  and  also  in  the  sand  dune  areas  of  southern 
Alberta  where  the  ground  water  lies  within  reach  of  Populus 
roots  (Coupland  1950).  This  indicates  that  the  aspen 
parkland  is  presently  maintained  by  certain  unique  climatic 
conditions  but,  at  the  same  time,  owe  their  existence  to  the 
historical  migration  of  a  postglacial  forest.  Populus  and 
Picea  forests  have  migrated  through  Alberta  in  early 
postglacial  times  (Ritchie  1  976;  Thompson  and  Kuijt  1  976), 
providing  the  source  for  the  boreal  element  of  the  flora. 
Prairie  vegetation  invaded  the  area  during  the  mid-Holocene 
at  which  time  the  boreal  forest  and  the  Populus  association 
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of  the  aspen  parkland  receded  towards  the  north  (Ritchie  and 
Yarranton  1978).  The  southern  part  of  the  boreal  forest  and 
the  aspen  parkland  developed  in  the  last  3000  years  from  a 
treeless  or  very  sparsely  treed  vegetation  due  to  the  shift 
of  the  Arctic  Front  towards  the  south  (Ritchie  and  Hare 
1971).  It  is  clear  that  the  extent  of  the  aspen  parkland 
vegetation  is  determined  by  climatic  factors.  The  boreal- 
montane  vegetation  thriving  in  the  Cypress  Hills  is 
additional  evidence  of  the  importance  of  climatic  control. 

A  close  floristic  relationship  between  the  aspen  parkland, 
the  boreal  forest  and  Cypress  Hills  is  evident  from  the 
number  of  species  which  are  common  to  these  areas.  More  than 
two-thirds  of  all  species  occurring  in  the  aspen  parkland 
are  also  found  in  the  boreal  forest,  and  little  more  than 
half  in  the  Cypress  Hills.  I  suggest  that  the  boreal 
elements  of  these  three  areas  originate  from  a  common 
source,  namely  the  early  postglacial  forest  vegetation  which 
migrated  through  Alberta  from  the  south.  The  isolated 
position  of  the  Cypress  Hills  provides  evidence  that  those 
species  which  are  present  in  the  Cypress  Hills  but  lacking 
in  the  surrounding  prairie  arrived  about  11,500  B. F.  from 
the  south. 

As  indicated  by  palynological  evidence  (Wright  1971,  Ritchie 
1976)  and  by  the  floristics  of  the  Cypress  Hills  (Breitung 
1954,  Thompson  and  Kuijt  1976)  ,  the  general  direction  of  the 
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migration  of  the  early  postglacial  forest  has  been  from 
south  to  north  and  then  northwest  into  Alaska.  It  is  highly 
unlikely  that  plants  reached  central  Alberta  directly  from 
the  Alaska-Yukon  survivium  during  the  period  of  initial 
r eveget at ion.  Although  there  is  geological  evidence  for  an 
ice- free  corridor  from  the  Yukon  to  central  Alberta,  there 
is  no  botanical  evidence  known  to  me  to  indicate  any  plant 
migration  from  the  north  or  northwest. 

The  distribution  cf  some  30  species  (see  Results) .  which  are 
found  only  in  the  western  part  of  the  aspen  parkland,  poses 
an  interesting  problem.  The  presence  of  these  species  may 
simply  be  dependent  on  more  favorable  moisture  conditions, 
as  evidenced  by  their  boundary  roughly  following  the  40  cm 
mean  precipitation  curve.  On  the  other  hand  they  may 
represent  an  element  which  is  spreading  from  western  sources 
in  response  to  increasingly  favorable  climatic  conditions. 
There  are  22  species  which  are  restricted  to  the  western 
part  of  the  aspen  parkland  and  the  Cypress  Hills.  The  area 
of  these  species  were  probably  reduced  in  early  Holocene  at 
the  time  when  the  Cypress  Hills  became  isolated  from  nearby 
boreal-montane  vegetation  by  prairie  grassland. 

There  are  only  eleven  species  which  occur  exclusively  in  the 
aspen  parkland  part  of  the  study  area.  The  rest  of  the 
species  are  common  to  the  Cypress  Hills  and  the  prairie. 


reflecting  the  history  of  past  migrations  and  the  status  of 
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the  aspen  parkland  as  an  ecotone  between  the  boreal  forest 
and  the  prairie. 


£!££§§§  Hills 

Although  the  Cypress  Hills  occupy  only  0.2%  of  the  study 
area,  44%  of  the  species  are  represented  here.  A  large 
portion  of  this  unusually  rich  flora  is  a  remnant  of  the 
early  postglacial  Populus  and  Picea  forest  which  migrated 
through  the  area  towards  the  north  between  13,000  and  11,000 
B.P.  (Ritchie  1976;  Hott  1978).  The  present  plant 
communities  have  survived  because  of  the  moister  and  cooler 
climate  of  the  plateau  (Thompson  and  Kuijt  1976).  A  little 
more  than  half  the  species  (192  out  of  369)  are  also  found 
in  the  aspen  parkland,  suggesting  a  close  floristic 
relationship  between  the  two  areas.  There  are,  of  course, 
notable  differences.  Pin  us  con torta  var.  lati f oli a  present 
in  the  Cypress  Hills  is  absent  from  northeastern  Alberta, 
while  Pinus  ba nksiana  is  absent  from  the  Cypress  Hills,  but 
present  just  north  of  the  aspen  parkland.  This  difference 
has  resulted  from  the  different  times  of  arrival  of  these 
two  species.  Pinus  contorta  var.  lat if oli a  reached  the 
Cypress  Hills  from  the  south  or  southwest  before  the  Hills 
became  isolated  from  forested  areas,  while  Pinus  banks iana 
arrived  in  Alberta  from  the  east  several  thousands  of  years 
later,  in  about  7500  B.P.,  when  the  Cypress  Hills  were 


surrounded  by  prairie  vegetation  (Ritchie  1976) 
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The  prairie 

A  hundred  and  seventy  one  out  of  the  399  species  occurring 
in  the  prairie  are  restricted  to  the  prairie  area.  This 
relatively  large  number  suggests  that  the  prairie  is 
f lor  is tically  well  defined.  Seventy  three  species  are  found 
only  in  the  southern  half  of  the  prairie  region  and  32  of 
these  are  restricted  to  the  extreme  southeast  corner  of  the 
Province.  The  extent  of  their  distribution  has  resulted  from 
the  combination  of  climatic,  edaphic  and  historical  causes. 
With  the  exception  of  the  Cypress  Hills,  the  southeastern 
corner  of  Alberta  is  the  driest  region  in  the  Province  (see 
Figures  3  and  4  and  Table  3) •  There  are  several  sand  dune 
areas  here  that  provide  habitat  for  plants  like  Abronia 
migrant  ha.  Psora lea  lanceolata  and  Er iogonum  cernuum.  The 
rare  Yucca  g_la uc a  is  found  in  the  heavy  soil  of  south  facing 
steep  coulee  slopes  of  the  Lost  River  and  Milk  River  (Milner 
1977) .  Boisduvalia  glabella  is  found  in  dried  up  sloughs 
which  characterize  many  parts  of  this  area. 

Aut ecological  requirements  may  not  be  the  only  reasons  why 
these  plants  do  net  occur  in  the  rest  of  Alberta  and  some 
cases  the  rest  of  Canada.  It  seems  a  reasonable  assumption 
that  these  species  reached  the  area  during  the  mid-Holocene 
warm— dry  period  when  the  boreal  forest  and  the  aspen 
parkland  shifted  rewards  the  north  and  the  prairie 
vegetation  expanded.  Following  the  southward  shift  of  the 
Arctic  Front,  the  climate  cooled  between  5500  and  3000  B.P. 
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(Ritchie  and  Hare  1971)  the  prairie  retreated  as  well, 
reducing  the  areas  and  the  numbers  of  species  requiring  the 
most  warmth. 


H.i.^§§pt§ad  boreal  and  temperate  species 
These  elements  include  the  circumpolar  plants  which  are 
found  in  Canada  from  coast  to  coast  (See  Maps  21  -  23.). 
Since  the  Wisconsin  glaciers  destroyed  plant  life  over  97% 
of  Canada's  land  surface  (Prest  1969),  virtually  all 
colonizing  species  started  from  the  same  base.  Members  of 
the  widespread  group  had  to  migrate  farther  and  presumably 
faster  than  species  with  less  extensive  areas.  Several  of 
the  widespread  species  are  aquatics,  including  lemna  minor, 
L.  trisulca.  Ranunculus  aguatilis ,  and  five  species  of 
Potanipgeton.  Numerous  emergent  semiaquatic  shoreline  species 
belong  in  this  group,  namely  Tygha  lat if olia ,  Spar ganium 
§u£ica.r£um,  T riglochin  maritima,  T.  palustris,  Glyceri  a 
grand  is  and  Polygonum  amghi bi urn  among  others.  Most  of  the 
remaining  species  are  members  of  the  aspen  parkland  and 
boreal  forest  communities  as  characterized  by  Bot richi urn 
mult  if id  urn,  B.  virginianum,  Habenaria  viridis  and  Pyrola 
as ar if olia . 

In  analyzing  the  flora  of  Manitoba,  Love  (1959)  found  that 
38%  of  the  species  were  so  generally  distributed  over  the 
continent  that  it  was  impossible  to  tell  from  where  they 
originated.  In  Alberta,  however,  the  Cypress  Hills  provide  a 
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unique  indicator  landmark.  The  boreal  species  of  the 
widespread  group  which  are  present  in  the  Cypress  Hills  but 
not  in  the  surrounding  prairie  could  have  reached  the  area 
only  from  the  south  with  the  early  postglacial  forest 
between  13,000  and  11,000  B.P.  This  suggests  a  rather  simple 
picture  of  postglacial  migrations  where  the  majority  of  the 
plants  are  known  to  have  arrived  from  vegetation  belts  south 
of  the  Wisconsin  ice  sheet. 

Some  deductions  can  also  be  made  on  the  basis  of  the 
ecological  affinities  of  these  species.  Some  of  the  aquatic 
and  shoreline  species  in  this  group  are  the  most  likely 
candidates  for  the  recolonization  of  the  ephemeral 
superglacial  and  proglacial  lakes  and  of  the  more  permanent 
bodies  of  water  that  were  established  after  the  ice  had 
melted.  Since  most  of  the  widespread  species  are  part  of  the 
modern  boreal  forest,  we  can  expect  that  they  were  present 
in  the  Picea  forest  south  of  the  Wisconsin  ice  sheet. 

As  Hulte'n  (1937)  observed,  the  species  which  survived  south 
of  the  glaciers  were  not  isolated  in  between  ice  sheets  and 
their  gene  pool  was  not  depauperated  to  the  extent  that  they 
lost  their  ability  to  spread.  It  is  natural  then  that  the 
widespread  plants  should  belong  in  this  group. 
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Northern 

Nearly  all  plants  belonging  in  this  group  are  now  members  of 
the  boreal  and  aspen  forest  communities  (see  Nap  24.)  .  Some 
of  the  characteri Stic  forest  species  are  Pice a  glauca , 
Mlanthe  mu  m  cana dense ,  Habenaria  obt usa t a  ,  Populus 
balsamif era ,  Viburnum  edule,  Peta sites  vitifolius  and  Aster 
ciliolatus.  Open  moist  sites  are  characterized  by  Ranunculus 
flam mu  la,  R.  mac cunii  and  Antennaria  gulche rri ma.  Aguatic 
species  are  represented  by  Ranunculus  circinatus  var. 
§ukrigidus.  These  species  probably  survived  south  of  the 
icesheet  as  indicated  by  the  history  of  Picea  glauca,  which 
has  been  shown  to  occupy  a  belt  south  of  the  Wisconsin 
glaciers  (Wright  1971)  and  then  migrated  north  following  the 
retreat  of  the  ice.  The  northern  species  have  a  similar 
history  and  ecological  preference  as  the  widespread  boreal 
species  and  were  probably  part  of  the  pioneering  Pogulus  and 
Picea  forests.  Evidence  also  comes  from  their  presence  in 
the  boreal  -  montane  forest  flora  of  the  Cypress  Hills, 
whose  source  is  known  to  be  the  early  postglacial  Populus 
and  Picea  forests  which  survived  south  of  the  glacial  ice 
sheets. 

Several  of  the  widespread  boreal  plants,  including  the 
Northern  species,  have  broken  distribution  patterns  in  North 
America.  Astragalus  ggcq^mus  is  such  a  species,  present  in 
northeastern  and  northwestern  Canada  and  in  -he  rochy 
Mountains  (see  Map  24) ,  but  has  significant  gaps  in  central 
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Canada.  This  suggests  a  more  continuous  distribution  in 
early  Holocene  but  its  range  became  broken  up  during  the 
warm-dry  Hypsithermal  between  8500  and  5500  B.P.  and  it 
never  regained  its  former  territories. 

South  temperate  species 

These  species  are  widespread  in  south- temperate  North 
America,  ranging  from  central  Alberta  to  Texas  and  often 
spanning  the  continent  (see  ^aps  25  and  26.).  Their  source 
could  have  only  been  south  of  the  ice  margin.  Their  time  of 
arrival  followed  the  retreat  of  the  Picea  forest  towards  the 
north  about  10,000  years  ago.  The  extent  of  their  area  may 
have  expanded  during  the  Hypsithermal  (Bitchie  and  Hare 
1971)  and  retreated  between  5500  and  the  present. 

Several  species  belonging  in  this  group  which  are  found  in 
saline  mudflats.  These  species  are  Chengpgdium  glaucum  var. 
sa li num,  Myosgrus  minimus,  Iva  axillaris.  Some  of  the 
species  occur  in  the  moist  soil  along  stream  banks,  as 
exemplified  by  Populus  sargentii,  Salix  amygda loides, 
Sphenopolis  obtusata,  Ellisia  nyctela.  The  ones  which  occupy 
waste  places  are  Festuca  pet of lor a ,  Che no podium  hybrid um, 
Amaranth  us  alb  us.  Euphorbia  g.lypt  os  per  ma  ,  Lactuca  pulchell  a, 
Xant hi um  strumarium.  Typical  of  sandy  places  is  the 
F£prgbolus  crypt and r us.  Woodland  species  belonging  in  this 
group  are  Cora  11 orhi za  striata,  Lysimachia  ci li at a  and 
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Eastern  American  species 

These  species  reached  the  study  area  from  the  south  east 
(see  Maps  27  and  28.).  Their  low  number  may  be  explained  by 
the  fact  that  southern  Alberta  is  closer  to  western  sources 
of  plants.  This  is  in  contrast  to  the  floral  composition  in 
Manitoba,  where  nearly  half  of  the  species  which  have 
definite  geographical  affinities  reached  that  province  from 
the  east  (Love  1959). 

Some  of  the  plants  belonging  in  this  group  are  found  in 
sandy  soil  with  adaguate  moisture  for  the  growth  of  Pogulus 
bremuloides.  Examples  of  this  category  are  Ely mus 
virginicus,  S gire a  alba,  Petalostemon  candidum  and  Oenothera 
biennis.  The  one  eastern  species  whose  postglacial  history 
has  been  traced  in  detail  through  the  use  of  pollen  profiles 
is  Pinus  banksiana.  During  the  height  of  the  Wisconsin 
glaciation  Pinus  banksiana  survived  in  southeastern  United 
States  (Yeatsian  1  967;  Wright  1971).  It  reached  Minnesota  by 
10,000  B.P.  (Bernabo  and  Webb  1977)  and  western  Manitoba  and 
adjacent  Saskatchewan  by  7500  B.P.  By  the  time  it  reached 
Alberta,  the  southern  part  of  the  Province  was  occupied  by 
prairie  grassland  isolating  the  boreal-montane  forest  of  the 
Cypress  Hills.  Some  eastern  American  species  now  present  in 
the  boreal  forest.  Cypress  Hills  and  the  Pogulus  tremuloides 
associations  in  the  aspen  parkland  are  Carex  lacustris, 

Salix  serissima.  Anemone  canadensis,  Agrimonia  striata  and 
La thyrus  ochroleucus.  These  species  are  widespread  in 
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temperate  eastern  North  America  and  their  presence  in  the 
Cypress  Hills  indicates  that  they  must  have  arrived  with  the 
early  postglacial  forests  before  10,000  E.P.  ,  that  is  before 
the  Cypress  Hills  became  isolated  from  forested  areas 
elsewhere. 

Weste rn  American  species 

The  distribution  area  of  these  species  stretches  from  Alaska 
to  California  and  tapers  towards  the  east.  Some  of  the 
species  widespread  in  western  America  are  found  under  tree 
cover  in  the  bcreal  forest,  aspen  parkland  and  the  Cypress 
Hills.  Examples  of  these  species  are  Hibes  hudsonianum ,  E. 
oxiicant hoides,  Fragaria  Virginia na,  Viola  r ugulos a, 
Mertensia  paniculata  and  Actaea  rubra.  There  are  also  many 
emergent  aquatic  species  such  as  the  Alisma  plant ago 
E  umex  mexic  an  us,  and  Cicuta  douglasii. 

Virtually  every  one  of  the  species  found  in  forested  or 
aquatic  habitats  also  occurs  in  the  Cypress  Hills,  but  not 
in  the  surrounding  areas.  This  fact  again  helps  to  pinpoint 
the  direction  and  the  time  of  arrival  of  these  species  as 
having  come  from  the  south  or  southwest  before  the  Cypress 
Hills  became  isolated  from  the  boreal  and  montane  forests. 

Other  western  species  are  prairie  plants  as  exemplified  by 
Oxytropis  campestris.  Potent ill a  gracilis,  lPi3PP2P 
caespitosus  and  He li an  thus  an n u u s •  I  suggest  that  the 
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xerophytic  prairie  plants  originated  from  the  dry  grassland 
areas  which  lay  south  of  the  Picea  forest  during  full 
glacial  and  early  post-glacial  times.  During  this  period  the 
Alaska-Yukon  survivium  had  tundra  vegetation  dominated  by 
dwarf  Betula  and  Shepherdia  canadensis  (Ritchie  and  Hare 
1971),  and  did  not  provide  suitable  environment  for 
xerophytic  vegetation. 


The  northern  boundary  of  the  western  species  tapers  towards 
the  southwest,  paralleling  the  position  of  the  Arctic  Front 
(Bryson  et  al.  1968),  The  climate  of  the  Hudson  Bay  area  has 
been  much  colder  than  that  of  the  Alaska  region  and  blocked 
the  spread  of  the  mainly  temperate  species  of  the  western 
group. 


Southern  or  Great  Plains  species 
Host  of  the  prairie  species  have  a  compact  distribution 
range  lying  within  the  Great  Plains  or  centred  around  the 
southern  ranges  of  the  Rocky  Mountains.  These  are  grassland 
and  southwestern  semi-desert  species  from  the  Great  Plains, 
in ter mountain  areas  and  from  the  Rocky  Mountain  foothills 
(Wells  1968)  as  exemplified  by  Agrqpyron  d asystachyum , 

Ar ist ida  lonqise ta ,  Boutelo ua  gracilis,  Calamovilfa 
longifolia.  He lichtgtrichgn  hookeri ,  Jluhlenbergia  cus qidat a, 
Poa  ar ida ,  Stipa  spartea  var.  cur t iset a.  Car ex  hel iophila , 
Alluim  textile,  Eriqgonum  flavum,  Suckleya  suckleyana, 
Lesquere 11a  arenosa,  Poten ti 11a  cone in na.  Astragalus 
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£l§sgitosus ,  A.  trighyll us  ,  Thermogsis  r hombif  olia  ,  Viola 
nutt allii ,  0 pu ntia  golyacantha,  Cymogterus  acaulis , 
Cryptand ra  bradburiana  and  Lit hosgermum  incisum. 

During  the  cool  period  of  Wisconsin  times  when  the  entire 
central  interior  of  the  Continent  was  occupied  by  a  Picea 
forest  as  far  south  as  Illinois  and  Kansas  (Wright  1971), 
the  prairie  grassland  vegetation  became  narrowed  and  was 
shifted  southward  as  well.  During  the  warming  trend, 
culminating  in  the  Hypsither mal,  the  prairie  grassland 
shifted  northward  occupying  an  area  north  of  its  present 
limit  (Ritchie  and  Yarranton  1978).  With  the  subsequent 
cooling  of  the  climate  in  the  late  Holocene  the  area  of  th 
southern  species  retreated  towards  the  south. 
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CONCLUSIONS 

1.  Not  considering  the  widespread  species,  the  North 
American  distribution  of  most  plants  of  southeastern  Alberta 
show  affinities  with  western  North  America. 

2.  Most  of  the  postglacial  revegetation  of  the  study  area 
occurred  in  early  postglacial  times,  before  10,000  B.P., 
with  only  minor  modifications  after  that  date, 

3.  The  sources  of  plant  species  which  are  found  in  forested 
and  aquatic  habitats  were  the  early  postglacial  Populus  and 
Picea  forests. 

4.  The  approximate  direction  of  the  migration  was  from  south 
to  north. 

5.  No  evidence  was  found  to  show  plant  migration  into  the 
study  area  from  the  northwest,  that  is,  from  the  Alaska- 
Yukon  survivium. 

6.  The  most  important  evidence  for  the  timing  and  direction 
of  migrations  is  provided  by  the  floral  affinities  and  the 
time  of  isolation  of  the  boreal-montane  forest  in  the 
Cypress  Hills.  The  dates  for  the  revegetation  and  isolation 
of  the  Cypress  Hills  are  provided  by  palynological  studies 
from  nearby  sites. 
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7.  The  present  day  North  American  distribution  patterns  of 
the  widespread  boreal-montane  and  aspen  parkland  species 
were  not  found  to  be  as  useful  for  the  elucidation  of 
postglacial  migration  patterns  as  anticipated. 

8.  As  evidenced  by  the  study  of  plant  distribution  patterns 
and  pollen  profiles,  the  prairie  species  arrived 
concurrently  with  the  northward  migration  of  the  early 
postglacial  Picea  forest.  An  open,  coniferous  savanna 
vegetation  south  of  the  Picea  forest  was  the  probable  source 
of  prairie  vegetation  which  colonized  the  study  area. 

9.  The  sequence  of  revegetation  in  the  study  area  was  not 
complicated  by  major  glacial  readvances,  lobes  or  large 
bodies  of  glacial  lakes.  The  early  colonizers  were  probably 
the  species  which  today  invade  newly  formed  aquatic  habitats 
and  bare  ground  ar.d  which  were  present  in  the  late  glacial 
periglacial  vegetation. 
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LIST  OF  SPECIES  REPORTED  FOR  THE  STUDY  AREA. 


Nomenclature  fellows  Moss  (1  959),  except  for  new  additions. 
Collection  numbers  without  name  are  mine.  Voucher  specimens 
are  deposited  in  the  herbaria  of  the  University  of  Alberta 
(ALTA)  and  Lakeland  College,  Vermilion,  Alberta.  The  voucher 
specimens  and  distribution  maps  (cited  as:  U.  of  A.  distr. 
map)  have  been  verified  by  Dr.  J.  G.  Packer. 


QPHIQGLOSSACEAS 

§otr ychium  multifidum  (Gmel.)  Rupr.  Kinsella  53°03'N 
1  1 1 °32 ' W ,  Ostafichuk  Oct.  16,  1972 

Botrychium  yirgi nianum  (L.)  Sw. ,  Cypress  Hills  (de  Vries  and 
Bird  1968) ; 

M1.SILEACEAE 

Mars  ilea  mucrona ta  A.  Br . ,  (Moss  1959). 

polypodiaceae 

Cystgpter is  fragilis  (L. )  Bernh.,  (U.  of  A.  distr.  map). 

Gymnocargium  dry  op  te  ri  s  (L.)  Newm.,  Cypress  Hills  (Breitung 
“l 954) . 

Woodsia  oregana  D.  C.  Eat.,  (Moss  1959) 

IQUISET ACEAE 

Eguisetum  arvense  L.  ,  Dillberry  Lake  52°35*N  110°01*W,  2079 
“Two  Hills  53°  40  *  N  111°05'W,  890;  (Breitung  1954) 

Eguisetum  f luvia ti le  L. ,  (U.  of  A.  distr.  map). 

Eauisetum  hyemale  L. ,  HW  41  x  Battle  River  53°00'N  110o52*W, 
40  8  ; 

Eguisetum  laevigatum  A.  Br. ,  Horseshoe  Lake  52°21*N 

110°44'W,  820;  Chappice  Lake  50°09'N  110°2i,W,  644; 
Orion  49°25*N  110°50'W,  2312;  Writing-on-Stone  (de 
Vries  1  96  8)  • 

Eguisetum  pa lust re  L.,  (U.  of  A.  distr.  map). 

Eguisetum  pratense  Ehrh. ,  Cypress  Hills  (Breitung  1954). 

Eguisetum  sci rpoides  Michx. ,  Cypress  Hills  (de  Vries  and 
Bird  1968) . 

Eguisetum  sylvaticum  L.,  Cypress  Hills  (U.  of  A.  distr. 
map) . 

Eguisetum  va riega t urn  Schleich. ,  Horseshoe  Lake  52°21'N 
1 10°447W,“819. 
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LYCOPODIACE AE 


Lycopodium  annctin urn  L. ,  Cypress  Hills  (Breitung  1954). 
Xicogod ium  complanatum  L.  ,  Cypress  Hills  (de  Vries  and  Bird 
1  968)  . 


S5LAGINELLACEAE 

Selagine 11a  densa  Rydb.,  Edgerton  52°45*N  110°28'W,  409. 

PINACEAE 

Jun ±He rus  communis  L.  ,  Hand  Hills  51°23*N  112°12'W,  579; 
Cypress  Hills  (Breitung  1954). 

J uniperus  hori zontali s  Moench,  Dillberry  Lake  52°35'N 

110°01'W;  Writing-on- Stone  49°07,N  111°39'W;  Wainwright 
52° 45 1 N  1 1 0° 4 9*  W ;  Stettler  52°20'N  112°55'W;  Cypress 
Hills  (Breitung  1  954). 

Juniperus  scogul crum  Sarg. ,  Onefour  49°06*N  11003  6^,  (Harms 
and  Hjertaas  1976). 

glauca  (Moench)  Voss,  Battle  R.  -  HW  14,  2418;  Cypress 
Hills  (Breitung  1  954). 

Pinus  contorta  Loudon  var.  latif olia  Engelm.  ,  Cypress  Hills 
(Breitung  1954) . 


TYPHACEAE 

XlRha  latif oli a  L. ,  Provost  52°1 1  'N  110°26'W,  2111.  Very 
common  throughout  the  area. 

SPARG ANI ACEAE 

Spar ganiu m  angusti f oli um  Mich  x . 

Spar ganiu m  eurycarpum  Engelm.,  Vermilion  53°22'N  110°53'W; 
Spar gani um  multiped  uncul  a  turn  (Morong)  Rydb. ,  (0.  of  A. 

distr .  ma  p)  • 


NAJADACEAE 

Nagas  flexilis  Rostk.  &  Schmidt  Cypress  Hills  (de  Vries  and 
"Bird  1968). 

Eotamogeton  fi  lifgrmis  Pers.  Pinhorn  grazing  res.  49°05'N 
1 10°55'  w7"*2393. 

Pgtamogeton  f rie sii  Rupr.,  (U.  of  A.  distr.  map). 

Potamogeton  gr a  mi ne us  L . ,  (Moss  1  959). 

Pet amgge t on  psetinatus  L.,  Vermilion  53°22'N  110°53'W,  398; 
Two  Hills  5  3°  40 '  N  111o05'W,  1349;  Altario  51°*J9'N 

110°11'W,  2176; 

Potamogeton  pu si  11  us  L.,  Wainwright  52°45fN  110049^,  225. 

Potamogeton  richardson ii  (Benn.)  Rydb.,  Vermilion  53°22*N 
1 10  °  5  3 ' W ,  2337  Acadia  Valley  51°15'N  110°13«W,  2146; 
Cypress  Hills  (Breitung  1954). 

Potamogetgn  vaginatus  Turcz. ,  Cypress  Hills  (Breitung  1954). 
Rupgia  occlde ntali s  S.  Wats.,  Brooks,  Keith  Aug.  1954. 
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2ann iche Ilia  palustris  L . ,  (0.  of  A.  distr.  map). 

JUNCAGINACEAE 

Tr i^lochi. n  mar it im a  L. ,  Provost  52°11*N  110°26*W,  430; 

Wainwright  52°45*  N  110°49*W,  2010;  Writing-on-Stone 
49 °0 7 1 N  1 1 1 °  39  *  W ,  1107;  Horseshoe  Lake  52°21,N 
110°44*W,  749;  Common  throughout  the  area. 

Tr iglochin  pal ustris  L. ,  (Moss  1959). 

LILAEACEAE 

Lilaea  scillioides  (Poir. )  Haum. ,  (Moss  1959). 

ALISMACEAE 

44.1222  g.ra mine um  K.  C.  Gmel.  ,  (U.  of  A.  distr.  map)  . 

Alis ma  glantago-agua  tica  L.r  Seven  Persons  49°52'N  H-0°53'W, 
617;  Provost  52°11TN  110°26*W,  328;  Walsh  503107* N 
1  10  °0  4 *  W ,  1  569;  Wildhorse  49°01*N  110o15*W  2260; 
Sagittar ia  cuneata  Sheld. ,  Empress  50°57'N  110°01'W,  710; 
Hand  Hills  51°23*N  112°12*W,  1767;  Acadia  Valley 
5 1° 1 5 *  N  1 10° 1 3*  W,  2145;  Cypress  Hills  (Breitung  1  954). 

GRAMINE  AE 


Ag 12EX12S  a4klS222  Scribn.  &  Smith,  (Breitung  1954;  Moss 
1959). 

43122Xr2n  ^asystachjyum  (Hook.)  Scribn.,  Isley  53°18*N 

1  To °33 ' W ,  518;  Neutral  Hills  52°10'N  110°51«W,  306; 

43122X121  142112  (Scribn.  &  Smith)  Pydb.  ,  Isley  53°18*N 
1 10 °33*W,  521;  Empress  50°57*N  110°01*W,  685;  Seven 
Persons  49°52*N  110°53*W,  583. 

Agr2£Y.ron  rigarium  Scribn.  &  Smith,  Writing-on-Stone  49°07*N 
1 7l °39 ' W  ,  1679;  Aden  49°04'N  111°17'W,  1650;  Nose  Hills 
52° 1 0 1 N  111°10*W,  559;  Hand  Hills  51°23'N  112°12*W, 
1257;  Isley  53°18'N  110°33*W,  518. 

4312EXr22  smithii  Rydb.,  Kinsella  53°03'N  111°32*W,  1268; 
Empress  50°57*N  110°01*W,  686;  Big  Knife  52°29*N 
1  12°  1 1  'W,  1  888. 

4312EXr22  sEi2a42I[i  (Pursh)  Scribn.  &  Smith,  Horseshoe  Lake 
52°21tN  1  10°  4  4*  W ,  453;  Big  Knife  52°29'N  112°11»W, 

1930;  Seven  Persons  49°52*N  110°53'W,  596. 

431221423  2Ek22c22k22l  (Link)  Hitchc.  ,  Big  Knife  52°29*N 
"  1  "12°  1 1  *  W  ,  1883;~lsley  53°18'N  110o33*W,  1812; 

Wainwright  52°45'N  110°49*W,  949. 

43r2EX122  4122 h yea ul urn  (Link)  Malte,  Empress  50°57*N 

110°01'W,  7197  HW  41  x  Battle  River  53°00*N  110°52*W, 
1336;  Empress  50°57'N  110°01*W,  704. 

431224.12  2121242  Trin.  ,  (Breitung  1954;  Moss  1959). 

43122412  222kla  Willd. ,  Big  Knife  52°29*N  11 2° 11* W,  1880; 
Wainwright  52°45*N  110°49*W,  950;  Dillberry  Lake 
52°35  *  N  110°01'W,  1  454. 
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4l2Rscurus  aegualis  Sobol.,  Seven  Persons  49°52*N  110o53'k, 
2209;  Alt ario  51°49'N  110o11'W,  2139;  Birch  Lake 
53°  1 9 ' N  111°29'W,  834. 

^l2R§curus  Reniculatus  L. ,  Walsh  503 107 'N  110°04'W,  1566. 
Aristida  longi se ta  Steud.,  Writing-on-Stone  49°07'N 
111°39'W,  1671;  (Moss  1959). 

Beckmania  sgzigachne  (Steud.)  Fern.,  Walsh  50  3 10 7* n 

1 10  °0  4' W,  1  567;  Dillberry  Lake  52°35«N  110°01'W,  2076; 
Alt  ario  51°49'N  IIO0!*!**,  2137. 

Bouteloua  gracilis  (HBK. )  Lag.,  Kinsella  53°03*N  111032'W, 
1839;  Big  Knife  52°29’N  112°11»W,  1937;  Dinosaur 
50  °45  * N  1  1 1  °  3  4  *  W  ,  1  738. 

Bromus  a  noma  1  us  Rupr.,  Big  Knife  52°29'N  11201VW,  1884; 
Dillberry  Lake  52°35'N  110°01'W,  1429;  Grant  Creek 
49  °  28 ' N  110°05'H,  1  593. 

liorous  ciliatus  L. ,  Isley  53°18'N  110°33»W,  1814;  Kinsella 

53°03*  N  1  1 1  0 32  *  W ,  1  843. 

Bromus  marginatus  Nees,  Cypress  Hills  (Breitung  1954). 
Bromus  Rumpellianus  Scribn.,  Kinsella  53°03'N  111°32,W, 
1314;  (Breitung  1  954). 

Bromus  purgans  L . ,  (Moss  1959). 

Bromus  tectorum  L.  ,  Seven  Persons  49°52*N  110°53,W,  630; 
1185;  (de  Vries  1  968). 

Calamagrostis  canadensis  (Michx. )  Beauv. ,  Isley  53°18'N 

“l10°33'W,  18177  Dillberry  Lake  52°35'N  110°01*W,  2062; 
Big  Knife  52°29'N  112011'W,  1914. 

Calamagrostis  i nexpansa  A.  Gray,  Dinosaur  50°45*N  111°34'w, 
1719;  Provost  5 2°  1 1 • N  110°26'W,  2110;  Hr iting-on- Stone 
49°07  *N  1  1 1 °  39 ' W ,  1  659. 

Calamagrostis  montanensis  Scribn.,  Wainwright  52°45*N 
1 10 °49 1 W,  1  356f  Kinsella  53°03'N  111°32'W,  1326; 
Calamagrostis  neglecta  (Ehrh.)  Gaertn. ,  Dillberry  Lake 
~52°35*N  110°01'W,  2057. 

Calamagrostis  purpurascens  R.  Br. ,  Cypress  Hills  (Breitung 
1954;  Mos s” 1 9  59) . 

Calamagrostis  rube  seen s  Buckl. ,  Cypress  Hills  (Breitung 

”l 954) • ~ 

Calamovilfa  1 ongif clia  (Hook.)  Scribn,  Horseshoe  Lake 

5  2°  2 1 ' N  110°44'W,  801;  Wainwright  52°45»N  110°49*H, 

948  ;  Big  Knife  52°29'N  1 1 2°1 1 • W r  1938. 

Catabrosa  aguatica  (L. )  Beauv.,  (Breitung  1954;  Moss  1959). 
Cinna  latifolia  (Trev.  )  Griseb. ,  (Breitung  1954). 

Dant honia  calif crrica  Boland  var.  americana  (Scribn.) 

Hitchc. ,  7Breitung  1954;  Moss  1959). 

Dant honia  intermedia  Vasey,  Empress  50°57*N  110°01'W,  718; 
Seven'Persons  49°52'N  110°53,H,  591;  Kinsella  53°03'N 
1  1 1 °32' W ,  1  863. 

Dant honia  spicata  (L.)  Beauv., 

Deschampsia  caespi tosa  (L.)  Beauv.,  Horseshoe  Lake  52°21'N 
1 1 0°4  4*  W ,  773;  HW  41  x  Battle  River  53°00'N  110°52'K, 
1335;  Altario  51°49»N  IIOoil'W,  1498. 

Distichlis  stricta  (Torr.)  Rydb. ,  Writing-on-Stone  49°07»N 
111°39'W,  1681;  Dinosaur  50°45'N  111°34'W,  1730; 
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Chappice  Lake  50°09'N  110°21'W,  6U0. 

Ichinochloa  pungens  (Poir.)  Rydb.  Conrad  49°3VN  112°00'W, 
2297;  (Moss  1  959)  . 

Elymus  canadensis  L.  Aden  49°04'N  111017'W,  1641;  Big  Knife 
5  2  °  2  9  1 N  1 1 2° 1 1 1 W ,  1918;  Dinosaur  50°45'N  111°34*W, 

1727. 

Elymus  cinereus  Scribn.  &  Merr.,  Writing-on-Stone  49°0  3'N 
~1 1 1  °3  1 1 W ,  1675;  Aden  49°04fN  111017'W,  1638;  (de  Vries 

1  968)  . 

Elymus  glaucus  Buckl.,  Cypress  Hills  (Breitung  1954). 

Elvmus  innovat us  Beal,  (Breitung  1954). 

El  1  mus  macounii  Vasey,  (U.  of  A.  distr.  map). 

Elymus  virgi  nicu  s  L.  ,  Veteran  52°15'N  111°10'W,  Brinkman 
Aug.  2,  1926 

Eest uca  idahoensis  Elmer,  (Breitung  1954;  Moss  1959). 

Fest uca  get of lora  Halt.,  (Moss  1959). 

I§§.buca  saximontana  Rydb.,  Provost  52°11*N  110°26*W,  423; 

Laurier  Lake  53°50'N  110°34*w,  2028;  (Breitung  1954). 
Fest uca  scabrella  Torr. ,  Horseshoe  Lake  52°21'N  110°44,W, 
"533;  Kinsella  53°03'N  1  11  032  'W,  1269,  1313;  Onefour 

49°06  *  N  1  10°3  6*  W,  1614;  (Breitung  1954). 

Give er ia  borealis  (Nash)  Batchelder,  HW  41  x  Battle  River 

53°007N  1  10° 5 2*  W ,  1399;  Acadia  Valley  51°15*N  110o13'W, 
2159;  Seven  Persons  49°52*N  110°53,W,  2210. 

Glyceria  grand  is  S.  Hats.,  Oyen  51°23'N  110°28'W,  733,  HW  41 
x  Battle  River  53°00'N  110°52'W,  1399,  Altario  51°49*N 

1 10 °  1 1 1 W ,  2138.  Dinosaur  50°45  'N  111°34'H,  1718. 

Glycer ia  gulchella  (Nash)  K.  Schum. ,  Craigmyle  51°40*N 
112°20'W  Brinkman,  1943.07.07 

striata  (Lam.)  Hitch.,  Dillberry  Lake  52°  35*  N 
110°01'W,  1481;  Kinsella  53°03'N  111°32'W,  1296; 

Cypress  Hills  (Breitung  1954). 

Helictotr ichon  hookeri  (Scribn.)  Henr.  ,  Kinsella  53°03'N 
111°32,W,  12677  Halkirk  52°23'N  112°00'W,  501;  Nose 
Hills  5 2°  1 0 ' N  1 1 1  °1 0 1 558. 

H ier ochloe  odorata  (L.  )  Beauv. ,  Dillberry  Lake  52°35'N 
110°01*W,  1449;  Laurier  Lake  53°50'N  110°34'W,  26; 
(Breitung  1954) . 

Hordeum  brachyanther urn  Nevski,  (Moss  1959). 

Hordeum  jubatum  L.  Dillberry  Lake  52°35*N  110°01*W,  2078; 

Onefour  49°06'N  110o36fW,  2245.;  Horseshoe  Lake  52° 2 1  * N 
1  10 ° 4 4*  W  ,  752. 

Koeleria  c rist a ta  (L.)  Pers.  ,  Provost  52°11*N  110°26*W,  421; 

Dinosaur  50°45'N  111°34'W,  1211;  Hand  Hills  M°23»N 
1 1 2° 1 2*  W ;  Altario  51°49'N  110°11'W,  1495. 

HUhlenbergia  a sper if olia  (Nees  8  Mey. )  Parodi,  Horseshoe 
"lake  52°2 V n"110°44« W,  810;  (Moss  1959). 

^Hblenbergia  c uspidata  (Torr.)  Rydb.,  Provost  52°11*N 
110°26'W,  340;  Kinsella  53°03'N  111°32'W,  1841; 

Wainwright  52°45'N  110°49'W,  389. 

glgro^igbg  (Willd.)  Trin.,  (0.  of  A.  distr. 

map)  • 

Muhlenbergia  raceraosa  (Michx.)  BSP.,  Big  Knife  52°29'N 
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1 1 2°  1 1 ' W  ,  1947, 

llllklenbergia  r icha rd sonis  (Trin.)  Rydb. ,  (Moss  1  959). 

Munroa  sguarrosa  (Nutt.)  Torr.,  (Moss  1959). 

OryzojDsis  asperif olia  Michx. ,  Edgerton  52°45*N  110°28'W, 

107;  Provost  52°11*N  110°26'W,  427. 

Oryzoqsis  hyme noides  (R.  &  S. )  Ricker,  Walsh  50  3 107' N 

1  10  °0  4 '  W ,  15487  Writing -on-  Stone  49°07’N  lll^'W, 

1673;  Wainwright  52°45'N  110°49»W,  1413. 

Panicu m  capillare  I.,  Brooks,  (Smoliak  and  Johnston  1978). 
Phalar is  arundinacea  L.,  Dillberry  Lake  52°35*N  110°01'W, 

1474;  Kinsella  53°03'N  111°32'W,  1856;  Dinosaur  50°45'N 
1 1 1  °34*  W  ,  1  720. 

P hleu m  alqinum  L. ,  Cypress  Hills  (Breitung  1954;  Moss  1959). 
Poa  arida  Vasey 

Poa  canbyi  (Scribn.)  Piper,  Writing-on-Stone  49°07*N 
1  1 1  °39  1 W ,  1086;  (Moss  1  959). 

Poa  cusickii  Vasey,  (U.  of  A.  distr.  map). 

Poa  qlaucifolia  Scribn.  5  Will.,  (Breitung  1954). 

Poa  Rydb.,  Birch  Lake  53°19*N  111°29'W,  203; 

Neutral  Hills  52°10*N  110°51'W,  461;  Dillberry  Lake 
52° 35 * N  110°C1'W,  1  430;  Horseshoe  Lake  52°21'N 
1 10°44  * W ,  450. 

Poa  Scribn.,  Halkirk  52°23'N  112°00'F,  503; 

Schuler  50°22,N  110°18*W,  660;  Empress  50°57'N 
1  10  °0  1 1 W,  703;  Grant  Creek  49°28'N  110°05'W,  1583; 
Altario  51°49»N  110o11'W,  1495;  Empress  50°57'N 
110°01,W,  720;  Pendant  d'Oreille  49°12'N  110°53'W, 

1  635. 

Poa  (Hook.)  Vasey,  Cypress  Hills  (Breitung  1954; 

Moss  1959)  • 

Poa  SL§v§.densis  Vasey,  Onefour,  (Smoliak  and  Johnston  1  978). 
Poa  P^lpstris  L.  ,  Big  Knife  52°29  *N  112°11'W,  1876;  Isley 

53 °  1 8 ' N  1 10  °33*  W,  1813;  Writing-on-Stone  49°07'N 
1 1 1 °39 ' W ,  1704;  Kinsella  53°03'N  111°32'W,  1840; 

Altario  5 1°  49  * N  1 10°1 1 'W,  1505;  Hand  Hills  51°23*N 
1 1 2° 1 2  *  W ,  1762;  Birch  Lake  53°19'N  111029'W,  833; 
Schuler  50°22*N  110o18'W,  658;  Walsh  50°07«N  110°04'W, 
1570. 

£22;  Htatensis  L.  ,  Big  Knife  52°29'N  llpoil'W,  1917; 

Wainwright  52°45'N  110°49'W,  1406;  Schuler  50°22' N 
110o18fW,  657;  Writing-on-Stone  49°07*N  111°39'W,  1699; 

Big  Knife  52°29*N  112011'W,  1901. 

Poa  Presl,  Grant  Creek  49°28'N  110o05fW,  1802; 

Dinosaur  50°45'N  111°34'W,  1226;  (Breitung  1954). 
Eqlypqg.cn  mons pelien si s  (L.)  Desf.,  (Moss  19  59). 

Euccinellia  cusickii  Weath,  Onefour,  (Smoliak  and  Johnston 
1  978). 

Euccinel lia  di stars  (L.)  Pari.,  Pinhorn  Grazing  Res.,  2379 
Eucc ine Ilia  nuttalliana  (Schult.)  Hitchc.  ,  Onefour  49°06*N 
1 1 0° 3 6*  W,  1628;  HW  41  x  Battle  River  53°00*N  110°52»W 
525;  (Breitung  1  954). 

Schedonnardus  panicula t us  (Nutt.)  Trel. ,  (Moss  1959). 
Scolochloa”f estucacea  (Willd.)  Link,  (U.  of  A.  distr.  map) 
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Schixacnne  ^ur  i-ur  a  see  ns  (Torr.)  Swailen,  Dillberry  La*e 

52°35'N  110ou1*W,  1425;  HW  41  x  Battle  Biver  53°i>0,N 
110o52'W,  1411;  (Breitung  1954). 

Sitanion  Jiystm  (Nutt.)  J.G.  Smith,  (Moss  1959). 

Spartma  gracilis  Tran.,  Walsh  50  00  7^  110o04*tf,  1540; 
Tuj.iJ.oy  Lajce  53°45'N  110o'll,W^,  877;  Seven  Persons 
4  9°  52 1 N  1  10°53*  W,  618;  Dillberry  Lake  52°35*N  IIU^I'W, 
1462;  Horseshoe  Lake  52°21*N  110°44*W,  535. 

Sphenopolis  intermedia  (Bydb.)  Bydb,.  ,  (Breitung  1954). 

Sphenopolis  ootusata  (Hicnx.)  Scnbn- ,  Gem  50°55*N  ll^oiD1*, 
Hermann  1j434. 

Sporonoius  cr  y pt andrus  (Torr.)  A.  Gray,  Provost  52°11*N 

1 1 0 °2 6 1 W,  823;  Orion  49°25»N  110o5G'W,  2342;  Dillberry 
lake  52°35 1 N  110°01'W,  1438- 

Sporonoius  neg xectus  Nasn,  (Moss  1959) . 

Stipa  coiumnrana  Hacoun,  Cypress  Kills  (U-  of  A-  distr- 
mapj  . 

Stipa  comata  Trin.  &  Bupr.,  Seven  Persons  49°52'N  110°53'W, 
59x;  Cnapprce  Lake  50°d9*N  110o21*W,  638;  Isley  53°18*N 
110°33*W,  508;  Halkirk  52°23'N  112°00'W,  499;  Horsesnoe 
Lake  52°2  1'N  110o44*W,  530.  Dillberry  Lake  52°35*N 
110°01'W,  322;  Wainwright  52°45'N  110°49'W,  1407. 

Stipa  spar tea  Trin-  var-  curtiseta  Hitchc.,  Dillberry  Lake 
52°35 ' N  M0°01»W,  1442;  Tullibylake  53°45'N  110°11'W, 
d73;  Writing-on-S tone  4 9 ° 0 7 *  JSi  111°39'W,  1713;  Horseshoe 
Lake  52°x1*N  110°44»W,  530. 

Sti^a  viriauia  Trin-,  Aden  49°04']S1  111017'W,  1636;  Scnuier 
5Q°22'N  1 1 0° 1 8 ' W,  648;  Neutral  Hills  52°10'N  110°51'W, 
465;  Wamwright  52°45'N  11o°49,W,  1370;  Big  Knife 

52°29*N  112°11'W,  1899;  Kinsella  53°03*N  111°32,W, 

1n99;  Grant  Creex  49028*N  110°05,W,  1583- 

Trisetum  spicatum  (1.)  Hicht.,  (Breitung  1954;  Moss  1959). 

Trisetum  worm  Vasey,  Cypress  Hills  (Breitung  1954;  Moss 
1959) . 


CYPEBACEAE 

£a££i  ag uatius  Wanlenb-,  Tulnby  Laxe  53°45'N  110o11'H, 

881;  Two  Hills  53°40'N  111°05«K,  964,  (Breitung  1954; 
Moss  1 959 ) - 

Carex  atnrostach ya  Olney,  Grant  Creek  49?28'N  110?05*tf, 
1601- 

Cate*  atneroaes  Spreng.,  HW  41  x  Battle  Biver  53°00'N 

1 10°52 1 W,  242,  Oyen  51°23*N  110°28«W,  730,  Two  Hills 
53°40,N  111°05,H,  d95.  Cypress  Hills  (Breitung  1954). 

Carex  aurea  Nutt.,  Lea  Park  53°39'N  110°22'W,  840,,  Tuiliny 
Laxe  53°45 * N  110°11'W,  88 6,  Cypress  Hills  (Breitung 
1954)  . 

Carex  berm  Olney,  Cypress  Hills  (de  Vries  and  Bird  1  968)  . 

Carex  brevier  (Dewey)  Mack.,  Scnuier  50°22*N  110°18'W,  656, 
Big  Knife  52°29'N  llioil'tt,  1895- 

Carex  capinaris  L- ,  Cypress  Hills  (Breitung  1954). 
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Carex  concilia  R .  Br.,  Laurier  Lake  53°50*N  110°34'W,  15, 

Cypress  Hrlrs  (Breitung  1954). 

Carex  dewe yana  Schwein.  ,  Cypress  Hills  (Breitung  1954). 

Carex  dr  an  dr  a  Scnrank. ,  Cypress  Hills  (Breitung  1954). 

Carex  disperia  Dewey,  Cypress  Hills  (Breitung  1954). 

Carex  douglasri  Boott,  Writrng-on-S tone  49°07*N  111°39*W, 
1106;  Horsesnoe  Laxe  52°21*N  110°44*W,  540. 

Carex  erurnea  Boott,  Cypress  Hills  (Breitung  1954). 

Carex  eleociaris  Baiiey,  (Moss  1959). 

Carex  iestiveiia  Mack. ,  Cypress  Hills  (Breitung  1954). 

Carex  fiiiroxia  Nutt.,  Cnrn  Coulee  49°34*N  111°52*W,  1048, 
Onelour  49°06,N  1l0o36'K,  1162,  Writing-on-Stone 
49°  07  *  H  111 °39 1 M  ,  1060. 

Carex  ioenea  Nilici.,  kamwright  52745'N  110749* W,  97, 

Dillrerry  Lake  52°35*N  110°01*W,  1433,  Provost  52°11*M 
110°26'W,  425- 

Carex  garreri  Pern.  var.  Pit aria  Fern,  Cypress  Hills, 

Cormack  1945-07-24. 

Carex  gyiio crates  Wormsk.,  Cypress  Kills  (Breitung  1954). 

Carex  Leiiopnila  Mack.  Laurrer  Lake  53°50*N  110°34*irf,  22, 
Cypress  Hrlis  (Breitung  1954). 

Carex  nookerana  Dewey,  (doss  1959). 

Carex  rn terror  Barley,  Cypress  Hrlis  (Breitung  1954). 

Carex  lacustrrs  Willd- ,  Cypress  Hills  (Breitung  1954). 

Carex  lasiocar pa  Ehrh.  var-  amerrcaaa  Fern-,  Empress  50°57*H 
1 10°01 ■ a,  726. 

Carex  lasiocar pa  Lhrh.  var.  latrf olia  (Bock.)  Gleason, 

Altarro  51°49,N  11u°11*W,  1509;  HW  41  x  Battle  Brver 
53°  00  *  D  1 1 0  °52  *  2 ,  524,  Halkirk  52°23*B  112°00*W,  495, 
Dillrerry  Laxe  52°35*N  110°01*W,  1459.  Cypress  Hills 
(Brertung  1954). 

Carex  leptalea  WaLlenl-,  Cypress  Hills  (Breitung  1954). 

Carex  mrcr opter a  Hack.,  Cypress  Hills  (Breitung  1954). 

Carex  nerr asxensrs  Dewey,  (Hoss  1959). 

Carex  or tusata  Lrlj.,  Provost  52°11*N  110°26*tf,  424. 

Carex  pacn yst. ach ya  Cnam. ,  Cypress  Hills  (Breitung  1954). 

Carex  paat yleprs  Hacx.,  Cypress  Hills  (de  Vries  and  Bird 
1  568)  - 

Carex  prae gracilis  ft-  Boott,  Tuliiby  Lake  53°45*N  1 10°  1 1  *  W , 
884,  Warsh  50°07'N  110°04*W,  1545,  Chin  Coulee  49°34*N 
111°52*W,  1032,  Empress  5G°57*H  110°01'W,  702,  Cypress 
Hills  (de  Vries  and  Bird  1968) . 

Carex  pr airea  Dewey,  Cypress  Hills  (Breitung  1954) . 

Carex  pr  aticoi  a  By  dr.  Haxkirk  52°23*1SI  112°00*W,  482. 

Carex  ricnarasonii  B-  Br-  (Moss  1959). 

Carex  rossn  Boott,  Cypress  Hills,  Packer  5127. 

Carex  rostrata  Stokes,  Wainwright  52°45*N  110°49*K,  220, 
Cypress  Hilis  (Breitung  1954). 

Carex  scir pnormis  Hack.,  Artario  51°49*N  110°11*W,  1501. 

Carex  simulata  Hacx.,  Cypress  Hills  (Breitung  1954). 

Carex  sprengeiii  Dewey,  Horseshoe  Lake  52°21*N  110°44*W, 

*5447  Meutral  Hills  5i°10*N  110°51*ft,  463,  Cypress  Hills 
(Breitung  1 954) . 
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Carex  torreyi  Tuckeoi.  ,  Big  Knife  52°29'N  112011'W,  1  885. 
Carex  vir idula  Michx.,  Horseshoe  Lake  52021*N  110°44'W,  81  8, 
Cypress  Hills  (Breitung  1954). 

Carex  xerantica  Bailey,  Vermilion,  Moss  1927.08.  25. 

Cyper us  inf lex  us  Muhl. ,  (Moss  1959). 

Cyperus  schweinitzii  Torr. ,  (Moss  1959). 

acicula ri s  (L.)  R.  &  S . ,  (Moss  1959). 

Eleochar is  palustris  (L.)  R.  &  S. ,  (Breitung  1954;  Moss 
1959;  de  Vries  1968). 

angustif  oil  urn  Honckeny,  Cypress  Hills  (Breitung 

1954)  . 

Sc irpus  acutus  Muhl.,  (Breitung  1954). 

Scirpus  americanus  Pers.  ,  (Breitung  1  954  ;  Moss  1959;  de 
Vries*1  968)  . 

Sc irpus  picrocarpus  Presl,  (Breitung  1954;  Moss  1959). 

Scir pus  nevade nsis  S.  Wats.,  (Moss  1959). 

Scirpus  paludosus  A.  Nels.,  (Moss  1959). 

Sc  irpus  validus  Vahl,  (Moss  1  959). 

LEMNACEAE 

L emna  minor  L.  ,  (Breitung  1  954;  Moss  1959). 

Lenina  tr isulca  L.  ,  Altario  51°49'N  110°11'W,  2176;  Vermilion 

53°22 '  N  1 10°53'W,  397.  (Breitung  1954). 

JUNCACEAE 

Juncus  a Ipinus  Vill.  var.  rarif lor us  Hartm. ,  Horseshoe  Lake 
52°  2  1 ' N  1 1 0° 4  4 1 W ,  780  . 

Juncus  balticus  Willd. ,  (Breitung  1954;  de  Vries  1568). 
Juncus  hufonius  L.  ,  (Moss  1  959). 

Juncus  confusus  Ccville,  (Breitung  1954;  Moss  1959). 

Juncus  ensifolius  Wikstr.,  Cypress  Hills  (Breitung  1954; 

Moss  1959 ) . 

Juncus  lonpis t y li s  Torr.,  Empress  50°57,N  110°01'W,  711; 
Horseshoe  Lake  52°21'N  110°44'W,  779;  Hand  Hills 
5 1 °  23 1 N  1 1 2° 1 2 1 W ,  1767. 

Juncus  nodosus  L. ,  Hand  Hills  51°23'N  112°12'W,  1763. 

(Breitung  1954;  de  Vries  1968). 

Juncus  saximon tanus  A.  Nels.,  Cypress  Hills  (Breitung  1954; 
Moss  1959) • 

juncus  tenuis  Willd.,  Big  Knife  52°29'N  112°11'W,  1898; 

(Moss  19  59)  • 

Juncus  torreyi  Ccville,  (Moss  1959). 

juncus  tracyi  Rydb.,  Cypress  Hills  (de  Vries  and  Eird  1968). 
Juncus  vaseyi  Engelm. ,  (U.  of  A.  distr.  map). 

Luzula  multiflora  (Eetz.)  Lej.,  Cypress  Hills  (Breitung 

*1954)  . 
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LILIACEAS 

Allium  cernuum  Roth,  Aden  49°04'N  111017'W,  1646;  Laurier 
Lake  53° 5 0 *  N  110°34'W,  1392  ;  Grant  Creek  49°28'N 

1 1 0  °G  5 1 W ,  1  592;  Writing-on- Stone  49°07'N  11  1039'W,  (de 

Vries  1  96  8)  • 

Allium  textile  Nels.  &  Macbr.,  Horseshoe  Lake  52°21'N 

1 1 0° 4 4 *  W ,  790;  Stettler  52°20*N  112°55'W,  40;  HW  41  x 
Battle  River  53°00*N  110o52fW,  402;  Chin  Coulee  49°34*N 
1 1 1 °  52  *  W ,  1035;  Halkirk  52°23'N  112°00'W,  492. 

Dis£orum  trachycarpum  (S.  Wats.)  B.  &  H.  ,  Lea  Park  53°39'N 
110°22'W,  1;  Vermilion  53°22'N  110°53'W,  988;  Halkirk 
52°23'N  112o00'W,  486;  Writing-on-Stone  49°07*N 
1 1 1 °39 1 W ,  (de  Vries  1  968). 

ZLitillaria  pudica  (Pursh)  Spreng. ,  Writing-on-Stone  49°07'N 

1 1 1  ° 39 '  W;  (de  Vries  1  968). 

Lilium  philadelphicum  L.  var.  andinum  (Nutt.  )  Ker ,  Altario 
51 °49 *N  1  10  0  1 1 1  W ,  2127;  Kinsella  53°C3,N  111°32'W, 

1322;  Isley  53°18'N  110o33fW,  509;  Dillberry  Lake 
52° 35 1 N  110°01'W,  1419;  Horseshoe  Lake  52°21'N 
1 10  °44*  W ,  777;  Hand  Hills  51°23'N  112°12'W,  563. 

Ma ±a n mu  m  canadense  Desf.  var.  int er iu§  Fern,  Big  Knife 

52°29'N  1 1 2°  1 1  *  W ,  1916;  Edgerton  52°45'N  110°28'W,  105; 
Lea  Park  53°39'N  110°22'W,  838; 

S milacina  race mosa  (L. )  Desf.  var.  araplexicaulis ,  Hand  Hills 
5 1  °23  *"n  ll2°12'W,  1238;  Writing-on-Stone  49°07'N 
111°39'W;  (de  Vries  1968);  Cypress  Hills  (Breitung 
1954)  . 

Smilac ina  steliata  (L.)  Desf.,  Stettler  52°20*N  112°55*Wr 
46;  Writing-on-Stone  49°07'N  111°39'W,  1072;  Edgerton 
52°45*N  1  10 0 2 8' W ,  307;  Dillberry  Lake  52°35*N  110°01'W, 
1421;  Lea  Park  53°39'N  110°22»W,  5;  Empress  50°57»N 
110°01'W,  681;  HW  41  x  Battle  River  53°00'N  110o52'W, 
79;  Neutral  Hills  52°10'N  110°51'W,  462;  Battle  R.  x  HW 
36  52°25*  N  11  10  49'W,  1022  ;  Camrose  53°05»N  112°57'W, 

52. 

Spilacina  trifclia  (L.  )  Desf.  Elk  Point  53°55'N  110°50'W, 
363;  Laurier  Lake  53°50,N  110°34'W,  385. 

S treptopus  amplexif oli us  (L.)  DC.,  Cypress  Hills  (Breitung 
1  954)  . 

To  field ia  glut inosa  (Michx.)  Pers. ,  Wainwright  52°45'N 
1  To  °49  *"w ,  229,  1355. 

3.1  a u ca.  Nutt.,  Onefour  49°06'N  110°36'W,  2236;  (Moss 
1959) . 

Zyoadenu s  elegans  Pursh,  Kinsella  53°03'N  111°32'W,  1787; 
Hand  Hills  51°23»N  112°12'W,  562;  Horseshoe  Lake 
5 2 ° 2 1  * N  1  10 ° 4 4 • W ,  814;  Lea  Park  53°39'N  110°22*W,  842; 

Wainwright  52°45'N  110°49'W,  1403;  Dillberry  Lake 
52°35 1 N  110°01'W,  1418. 

Zygadenus  gramineus  Rydb.,  Schuler  50°22'N  110°18'W,  653; 
Onefour  49°06'N  110o36'W,  1164;  Hand  Hills  51°23'N 
1 1 2° 1 2*  W ,  1  265;  Chin  Coulee  49°34'N  111°52'W,  1041; 
Altario  5  1°  49 ' N  110o11'W,  2134. 
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IRIDACEAE 

Si§xrinchinm  rnontanum  Greene,  Altario  51°49fN  110°11,W/ 

2114;  Dillberry  Lake  52°35,N  110°01'W,  2061;  Horseshoe 

Lake  52°21'N  110°44«W,  444;  Wainwright  52°45'N 
110°49'W,  91;  Halkirk  52°23'N  112°00'W,  475;  Edgerton 
52°  45  1 N  110°28'W,  407. 


ORCHIDACEAE 

Ca lyjDSO  bulbosa  (L.)  Oakes,  Cypress  Hills  (Breitung  19  54; 
Moss  1959) . 

C°22ii22]liz2  maculata  Raf.,  Cypress  Hills  (de  Vries  and  Bird 

1  968)7' 

C222ii22liiz2  striata  Lindl.  Cypress  Hills  (Breitung  19  54; 
Moss  1959)  . 

Corallorhiza  trifida  Chatelain,  Cypress  Hills  (de  Vries  and 
’~Eird  1  96  8  f.  ~ 

2ZE2iE2ii!lII!  ca lceol us  L.  var.  pubescens  (Willd.)  Corell,  Lea 
Park  53° 3 9 *  N  110°22'W,  843j  Elk  Point  53°55'N  110°50'W, 
357. 

Cl22iE2<iiE™  22.sser inum  Richards.  ,  Tulliby  Lake  53°45'  N 
110°11'W,  862;  Cypress  Hills  (Breitung  1954). 

Habenar ia  dilatata  (Pursh)  Hook.,  Cypress  Hills  (0.  of  A. 
distr.  ma p)  . 

Kabenaria  hpperbqrea  (L.)  R.  Br. ,  Dillberry  Lake  52°35'N 
110°01'W,  1458;  Tulliby  Lake  53°45*N  110°11'W,  859; 
Wainwright  52°45*N  110°49'W,  1366;  Kinsella  53°03'N 

1 1 1  °  3  2 1  W ,  1785;  Horseshoe  Lake  52°21*N  110°44»W,  766; 
Altario  51°49'N  110°11'W,  1513;  Cypress  Hills  (Breitung 
1954) . 

Habenaria  obtusata  (Pursh)  Richards.,  Elk  Point  53°55* N 
110°50*W,  364;  Cypress  Hills  (Breitung  1954). 

Habenaria  yiridis  (L.)  R.  Br.  var.  bract eata  (Muhl.)  A. 

Gray,~Lea  Park  53°39*N  110°22'W,  845;  Cypress  Hills 
(Breitung  1954) . 

List  era  borealis  Mcrcng,  Cypress  Hills  (Breitung  1954). 
Malaxis  brachvqpoda  (A.  Gray)  Fern.,  Birch  Lake  53°19'N 

111°29'w7  204. 

Orchis  rqtundifolia  Banks,  Cypress  Hills  (Breitung  1954). 
I2i222bhes  rqmanzof f iana  Cham.  &  Schl. ,  Horseshoe  Lake 

52°21'N  1  10°  44*  W,  815;  Tulliby  Lake  53°45'N  1 10° 1 1  *  W , 
858;  Cypress  Hills  (Breitung  1954). 

SALICACEAE 

PqEalus  acuminata  Rydb.,  (Moss  1959). 

PoEului  ba Isa mif era  L.  ,  Cypress  Hills  (Breitung  1954). 
Populus  sargentii  Dode,  Empress  50°57*N  110°0  1'W,  707; 
"Dinosaur  50°45'N  111034'W,  1189;  Writing-on- Stone 
49° 07 1 N  1  1  1 0 3 9 ' W ,  (de  Vries  1968). 

PoeuIus  tremuloides  Michx.,  Schuler  50°22*N  IIOOIS'W,  662; 
"cypress  Hills  (Breitung  1954). 
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Salix  amxg.dalgid.es  Anderss.,  S.  Sask.  Riv.  x  HW  41  50°44»N 

110°05'W,  667;  Writing-on-Stone  49°07'N  111°39'W,  1074, 
1075;  Cypress  Hills  (Breitung  1954). 

Salix  bebbiana  Sarg. ,  Neutral  Hills  52°10'N  110°51'W,  460; 
Hand  Hills  51°23'N  1 1 2° 1 2 • W  r  565  ;  Kinsella  53°03'N 
1 1 1  ° 3 2*  W ,  1009;  Big  Knife  52°29*N  112011'W,  1906. 

Salix  brach^carga  Nutt.,  Kinsella  53°03'N  111°32*W,  1289. 
Salix  Candida  Fluegge,  Laurier  Lake  53°50*N  110°34'W,  378; 
Kinsella  53°03'N  111°32'W,  1289;  Cypress  Hills 
(Breitung  1  954)  . 

Salix  discolor  Muhl.,  (Breitung  1  954). 

Salix  drummondiana  Barratt,  Cypress  Hills  (Breitung  1954). 
Salix  fluviatilis  Nutt.,  Onefour,  (Smoliak  and  Johnston 
1  978)  . 

Salix  interior  Rowlee,  Neutral  Hills  52°10'N  110°51'W,  457; 
Si  Sask.  Riv.  x  HW  41  50°44*N  110°05»W,  665;  Battle  R. 
x  HW  36  5 2°  2 5 1 N  111049»W,  1025,  1026;  Seven  Persons 
49°52*  N  1  10 0  53*  W ,  1188;  Walsh  50°07'N  110°04'W,  1  572. 
Salix  lutea  Nutt.,  Battle  R.  x  HW  36  52°25»N  111049'W,  1023; 

Writing-on-Stone  49°07'N  111°39'W,  (de  Vries  1968). 
Salix  maccalliana  Rcwlee,  Cypress  Hills  (Breitung  1954). 
Salix  myrt illif glia  Anderss.,  Cypress  Hills  (Breitung  1954). 
Salix  pet iolaris  J.  E.  Sm. ,  Craigmyle  51°40*N  112°20'W 
Brinkman,  June  4,  1922 

Salix  planif olia  Pursh,  Cypress  Hills  (de  Vries  and  Bird 
1  968)  . 

Salix  pseudgcordata  (Anderss.).  Rydb.  ,  Cypress  Hills 
(Breitung  1 954) . 

Salix  gseudomo nt ic cla  Ball,  Walsh  50o07*N  110°04'W,  1572; 

Cypress  Hills  (Breitung  1954). 

Salix  scouler iana  Barratt,  Tulliby  Lake  53°45*N  110°11'W, 
888;  Cypress  Hills  (Breitung  1954). 

Salix  serissima  (Bailey)  Fern.,  (Breitung  19  54). 

3ETULACEAE 

A lnus  crispa  (Ait.)  Pursh,  Laurier  Lake  53°50'N  110°34*W, 

28;  Elk  Point  53°55'N  110°50'W,  362. 

A lnus  tenuifolia  Nutt.,  Big  Knife  52°29*N  112°11'W,  1912. 

Bet u la  o cc id en talis  Hook,  Broolcs,  Moss  10385. 

Bet u la  gagyrif Ira  Marsh,  Wainwright  (site  record). 

Corylus  cgrnuta  Marsh.  Laurier  Lake  53°50'N  110°34'W,  133; 
Elk  Point  53°  55 ' N  110°50'W,  360  ;  Big  Knife  52°29»N 
1 1 2°  1 1 ■ W ,  1942. 

URTICACEAE 

Par iet aria  pe nsyl vanica  Muhl.,  Writing-on-Stone  49°07*N 
1 1 1  °39 '  W 7  (de  Vries  1  968). 

Urtica  gracilis  Ait.,  Vermilion  (site  rec. ) ,  common  (Moss 
1959;  de  Vries  1968). 
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S ANTAL ACEAE 

Comandra  pallida  A.  DC.,  Lea  Park  53°39'N  110o22*W,  4; 

Wr iting-on-Stone  49°07«N  111°39*W,  1061;  Horseshoe  Lake 

52° 2 1 1 N  1  10  °  4  4 1  W  ,  759;  HW  41  x  Battle  River  53°00'N 
1 10  °52 1 W ,  89;  Stettler  52°20'N  112°55»W,  36;  Seven 
Persons  49°52'N  11G°53*W,  2204;  Cypress  Hills  (Breitung 
1  954)  . 

G eocaulon  lividum  (Richards.)  Fern.,  Elk  Point  53°55'N 
110°50»W,  358. 


LORANTH ACEAE 

Arceut hobium  a  me ricanum  Nutt.,  Cypress  Hills  (Breitung 
1  954)  .“ 


POLYGONACEAE 


Er logo nu m  cernuum  Nutt.,  Writing-on-Stone  49°07*N  II^SS'H, 
(de  V ries  1  96  8). 

Er iogonu m  f lav um  Nutt.,  Writing-on-Stone  49°07'N  111°39',W, 

1 683;  ~Hand""lIills  51°23*N  112°12'W,  574;  Dinosaur 
50 °45 * N  111°34«W,  1199;  Seven  Persons  49°52'N  110°53*W, 
584;  Empress  50°57'N  110°01*W,  1530;  Grant  Creek 
49°28 • N  1  10  °0  5 ' W ,  1588. 

Polygonum  achoreum  Blake,  (U.  of  A.  distr.  map). 

Polyggnu m  amphibium  L.  var.  stipulaceum  (Coleman)  Fern., 
Vermilion  53°22'N  110°53'W,  396; 

Polygonum  avic glare  L. ,  Seven  Persons  49°52'N  110°53'W,  626; 

Conrad  49°31'N  112°00'W,  2293.  (Moss  1959). 

Polygonum  bist or toides  Pursh,  Cypress  Hills  (Breitung  1954; 
Moss  ^959). 

Polygonum  coccineum  Muhl.  Walsh  50°07*N  110°04*W,  1568; 

Vermilion  53°22fN  110°53*W,  230  ;  Seven  Persons  49°52'N 
11G°53*W,  603;  Cypress  Hills  (Breitung  1954). 

Polyggnu m  dougla sii  Greene,  (Breitung  1954;  Moss  1959). 
Polygonum  erect um  L. ,  (Smoliak  and  Johnston  1978). 

Polyggnu m  interior  Brenckle,  (Moss  1959). 

Pglyggnu m  la pa t hi folium  L. ,  HW  41  x  Battle  River  53°C0*N 

1  10 °52 1 W,  2387  S.  Sask.  Riv.  x  HW  41  50°44»N  110°05'W, 
2182;  Seven  Persons  49°52'N  110°53'W,  2223. 

Polygonum  ramosi ssim um  Michx.,  Orion  49°25*N  110°50*W,  2231; 

Conrad  49°317N  112°00*W,  2291;  Dillberry  Lake  52°35*N 
110°01'W,  1  472;  Writing-on-Stone  49°07'N  111°39'W,  (de 

Vries  1  96  8)  • 

Polyggnu m  watsonii  Small,  (Moss  1959). 

Rumex  maritimus  L.  var  f ueginus  (Phil.)  Dusen,  Wildhorse 

49°017N  110°15*W,  2265;  Conrad  49°31*N  112°00'W,  2308; 
S.  Sask.  Riv.  x  HW  41  50°44'N  110°G5'W,  2184. 

Rumex  mexicanus  Meisn. ,  Dillberry  Lake  52°35'N  110o01'W, 
2074;  Acadia  Valley  51°15'N  110°13'W,  2162;  Seven 
Persons  49°52'N  110°53'W,  2212;  Grant  Creek  49°28'N 
1 10  °0  5 ' W ,  1582;  Wildhorse  49°01'N  110°15'W,  2255. 
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Fumex  venosus  Pursh,  Sevan  Persons  49°52'N  110o53fW,  1187; 
Horseshoe  Lake  52°21'N  110°44»W,  419;  Writi ng-on- Stone 
49°07 ' N  1 1 1 °  39 1 W ,  1050. 

CHENOPODI ACEAS 

£i£l£l§x  argentea  Nutt.,  Onefour  49°06'N  110°36'W,  2287; 
(Moss  19  59)  . 

^triplex  nuttallii  S.  Wats.,  Kinsella  53°03'N  111°32'W, 

1852;  Seven  Persons  49°52'N  110°53'W,  597;  Dinosaur 
50°45'N  111°34'W,  1190;  Writing-on-Stone  49°07'N 
1 1 1 °39 ' W ,  1680;  Onefour  49°06'N  110°36'W,  1136;  Big 
Knife  52°  29 1 N  112°11'W,  1933. 

A triplex  £at ula  var.  hastata  (L.)  A.  Gray,  Pendant  d* Oreille 

49  °  1  2  'N  1 10o53'W,~2290,  2367. 

Atriglex  powel lii  Wats.,  (Smoliak  and  Johnston  1978). 

A triplex  truncata  (Torr.)  Gray,  (Smoliak  and  Johnston  1978). 
C]}§no£odium  berlandieri  Mog.  var.  f arinosura  (Ludwig)  Aellen 
"  (Moss  1  959)  7” 

Chengpgdiu m  capita  turn  (L.)  Aschers. ,  (Moss  1959). 

Chenogodium  f r emgn tii  S.  Wats.,  Orion  49°25'N  110°50'W, 
~23288,  2348?  Writing-on-Stone  49°07'N  111039'W,  (de 
Vries  1968) . 

Ch§L£.2£2llum  3.1  aac um  L.  ssp.  salinum  (Standi.  )  Aellen,  S. 
Sask7  Ri  v7  x  HW  41  50°44 ' N~1 1 0°05 ' W ,  2183;  Orion 
49° 25  * N  1 10  °50 ' W,  2332;  Wildhorse  49°01'N  110°15*W 
2257;  Conrad  49°31*N  112°00'W,  2301;  Pendant  d'Oreille 
49 °  1  2  ' N  1  10  °5 3 *  W  ,  2368. 

Chgr qpqdiura  hybrid  um  L.  var.  2ig.antqsper  mum  (Aellen) 

Rouleau,  (Moss  1959). 

£h eno£od iu m  loihgphyllpm  Nutt.,  Altario  51°49*N  110o11'W, 
"*21727  (Moss~1  959)  . 

Qhenoggdium  pratericola  Rydb.,  Onefour  49°06'N  110°36*W, 

2249  ;  ”*Ori  on  49°25'N  110°50«W,  2329. 

£h§£2£2^i£®  ru brum  L.  var.  humile  (Hook.)  S.  Wats.  , 

Wildhorse  49°01'N  110°15'W,  2256. 

Cor isper mu m  hyssogif olium  L. ,  (U.  of  A.  distr.  map), 

Corisper mum  orientals  Lam.  var.  e marginatum  (Rydb.)  Macbr., 
(Moss  1  95  9)  • 

Endolepis  suck leyi  Torr.,  Seven  Persons  49°52*N  110°53*W, 
2218;  Pendant  d'Oreille  49°12'N  110°53'W,  2357. 

Dinosaur  50°45'N  111°34*W,  1224. 
l££ohl£  lanata  (Pursh)  Mog.,  Dinosaur  50°45'N  111°34fW, 

1741;  Chin  Coulee  49°34'N  1',1°52,W,  1048;  Writing-on- 

Stone  49°  07  '  N  1 1 1  °  39 '  W ,  1068  ;  S.  Sask.  Riv.  x  HW  41 

50  °44  1  N  1  10  °0  5 1  W ,  2186;  Altario  51°49'N  110°11'W,  2168. 

Kochia  scoparia  (L. )  Schrad.,  Acadia  Valley  51°15'N 

110°13'W,  2150;  Wildhorse  49°01'N  110°15'W,  2258;  Seven 

Persons  49°52'N  110°53'W,  2219;  Onefour  49°06*N 
1 10  °  3  6*  W  ,  2248. 

Mqnolepis  nuttalliana  (Schultes)  Greene,  Onefour  49°0  6'N 

”*110°36'w7  1135." 

Salicornia  rubra  A.  Nels.  Wainwright  52°U5*N  110°49,W,  2008. 
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Sarcobatus  veifflicuiatus  (Hook.)  Torr. ,  Orion  49°25*N 

1l8°oJ'W,  2333 ;  Onefour  49°06'N  110°36'W,  1137,  2239; 

5..  Sask.  Kiv.  x  HW  41  50°44*N  110°05*W,  663;  Writing- 
on-Stone  4  5  °  o  7 1  LI  111°33*W,  (de  Vries  1968). 

Suaeda  a  egress  a  (Pursn.)  S.  Wats.,  S.  Sask.  JBiv.  x  Hi  41 

50°44  *  Id  1  1  u°05 1  W,  2186;  Orion  49°25*N  110°50*W,  2230; 
Wainwrrgnt  5r°45*M  110°49'W,  2009;  Tuliiby  Lake  53°45,N 
1l0°11'W,  865;  Chappice  Lake  50°09'N  110°21*W,  642; 
Horseshoe  Lake  52°21*M  110°44*W,  804. 

Suckieya  suckieyana  (Torr.)  Kydb. ,  (Moss  1959). 

AMAhiiNTHACEAE 

Amaranthus  aims  L.. ,  (U.  or  A.  distr-  map). 

NYCTAGIMACLAE 

Anronra  mrcrantna  Torr.,  Onefour  49°06*N  110°36'W,  (Smolrak 
and  Johnston  1978). 

Miraoiiis  iursuta  (Pursh.)  MacM. ,  Writing-on-Stone  49°07*N 
111°39*W,  (de  Vries  1968). 

Miramlis  nyctagrnea  (Michx. )  MacM.,  (Moss  1959). 

PQKTUL ACACEAE 

Clay tonia  ianceorata  Pursh,  Cypress  Hills  (Moss  1959) . 

Montia  linearis  (bcugi.)  Greene,  (Moss  1959). 

CAHYOPHYLLACEAE 

Arenaria  congesra  Mutt-  var-  lithophila  (fiydn. )  Maguire 
(Breitung  1954;  Moss  1959). 

Arenaria  lateriflora  L. ,  Horseshoe  Lake  52°21*N  110°44*W, 

413;  Vermilion  53°22*N  110°53*W,  983;  Kinsella  53°03*N 
111°32*w,  1276;  Cypress  Hills  (de  Vries  and  Bird  1968). 
Arenaria  rubella  (Whaienn.)  J.  E-  Sm.,  Cypress  Hills 
(Breitung  1954) . 

Cerastium  arvense  L. ,  Onefour  49°06*N  110°36*W,  2286; 

Writing— on— St one  49o07*N  111°39*W,  1091;  Lea  Park 
53°39  1 M  1 1 0°22 1 W,  172;  Hand  Hills  51°23'N  1 12°12*  k, 
1247;  Vermilion  53°22'N  110°53*W,  76;  Kinsella  53°03'N 

111 °32 1 W,  1005. 

biennis  dr ummondu  (Hook..)  3-  Wats.,  Orion  49°25'N  110°50*W, 
2325. 

Paronycnia  sessiiif lora  Nutt..,  Writing— on— Stone  49707* N 
1 1 1  °39  *  W ,  (de  Vries  1968);  (Moss  1959). 

Siiene  menziesii  Hook.,  Writing-on- Stone  49°07*N  111°39'W, 
(de  Vries  1968) - 

Spercgaiaria  marina  (L.)  Grisen.  var.  leiosperma  (Kinds.) 
Gurke,  (Moss  1959). 

Stenaria  caiycantha  Leden.)  Bong-,  (Moss  1959). 

Stexiana  crassnolia  Ehrn.. ,  (Moss  1959). 

Steiiaria  longifoiia  Muni-,  Kinsella  53°03*N  111°32*W,  278; 
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Stsllaria  longues  Goldie,  Acadia  Valley  51°15'N  110°13'W, 
2157;  Dillberry  Lake  52°35»N  110°01'W,  2056;  Altario 
5  1  °49  1  N  1 10° 1 1 ' W ,  1510;  Edgerton  52045»N  110°28'W,  118; 
Hand  Hills  51°23*N  112°12'Wr  1249;  Vermilion  53°22'N 

1 10  °5  3 ' W ,  78;  Dillberry  Lake  52°35'N  110°01'W,  1431, 

NYMPH ACEAE 

Nuphar  variegatum  Engelm,  Wainwright  52°45*N  110°49,W,  224. 

CERATOPKYLL ACEAE 

Cenatoghy llum  demersum  L. ,  (Moss  1959) . 

RANUNCULACEAE 

Actaea  rubra  (Ait.)  Willd.,  Dillberry  Lake  52°35'N  110°01'W, 
2052;  Hand  Hills  51°23'N  112°12»W,  569;  Halkirk  52°23'N 
1 1 2  °0 0  '  W,  489;  Wainwright  52°45'N  110°49'W,  215. 

Anemone  canadensis  L. ,  Dillberry  Lake  52°35'N  110°01'W, 
2107;~HW  41  x  Battle  River  53°00  *  N  110°52'W,  1343  ; 
Provost  5  2°  1 1 1 N  1 1 0  °2  6  *  W ,  826;  Kinsella  53°03»N 

1 1 1  °32 ' W ,  1315;  Neutral  Hills  52°10'N  110°51*W,  467. 
Anemone  cy  lindrica  A.  Gray,  Altario  51°49'N  110°11'W,  1508; 

Wainwright  52°45'N  110°49«W,  951;  Big  Knife  52°29'N 
1 12° 1 1 ' W ,  1907;  Dillberry  Lake  52°35'N  110o01*W,  1428. 

Anemone  multifida  Poir.,  Kinsella  53°03'N  111032'W,  1272; 
Halkirk  52°23*N  112°00'W,  504;  Altario  51°49'N 
110°11'W,  1507;  Hand  Hills  51°23*N  112°12'W,  1250. 
Anemone  patens  L.  var.  wolfgangiana  (Bess.)  Koch,  Lea  Park 
~53°39 ' N  1  10°  22*  W ,  2;  Big  Knife  52°29'N  112°11'W,  61. 
Calt ha  natans  Pall.,  Wainwright  52°45'N  110°49'W,  249. 
Clematis  ligus tici f glia  Nutt.,  Writing-on- Stone  49°07' N 

’l11°39'W, ~1081;  s7  Sask.  Riv.  x  HW  41  50°44'N  110°05*W, 
2404;  Pendant  d'Oreille  49°12*N  110°53'W,  2355. 

Clemat is  verticil la r is  DC.  var.  Columbiana  (Nutt.)  A.  Gray, 
(Breitung  1954) . 

D e lo hi n ±u m  bicolgr  Nutt.,  Writing-on-Stone  49°07*N  111°39'W, 
1111;  Cypress  Hills  (de  Vries  and  Bird  1968). 

Myosgr us  arist at  us  Benth.  ssp.  montanus  (Campbell)  Stone, 

Onefour  49°06*N  110°36'W,  (Smoliak  and  Johnston  1978). 
Myosgr us  minimus  L.  Chin  Coulee  49°34fN  111°52*W,  1038. 
Ranunculus  abort iv us  L . ,  (Moss  1959). 

PlUiilcu lus  acr is  L.  (Breitung  1  954  ;  Moss  1959). 

Panunculus  aguatili s  L.  var.  cagi llaceus  (Thuill. )  DC., 
Acadia  Valley  51°15*N  110°13'W,  2147;  Seven  Persons 
4  9°  52  *  N  110°53'W,  614. 

Ranunculus  car dioghyll us  Hook.,  (Moss  1959;  de  Vries  and 
Bird  1968).’ 

Ranunculus  circinatus  Sibth.  var.  §ubr igidus  (W.  Drew)  L. 
Benson  (Moss  1959). 

Ranunculus  cymba la ria  Pursh,  S.  Sask.  Riv.  x  HW  41  50°44'N 
1 10 °0 5*"w ,  2185;  Dillberry  Lake  52°35'N  110°01'W,  1473; 
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Horseshoe  Lake  52°21'N  110°44'W,  802;  HW  41  x  Battle 
River  53°00  *  N  110°52'W,  1337;  Provost  52°11*N  110°2€»W, 
433;  Walsh  50°07'N  110®04'W,  1541;  Tulliby  Lake  53°45'N 
11G°11'W,  868;  Writing -on- St one  49°07'N  111°39*W,  1110; 

Edgerton  52°45'N  110°28*W,  117;  Kinsella  53°03'N 
1  1 1  °32*  W ,  1294. 

EdEEnculus  flammula  L.,  Northeastern  parkland  (U.  of  A . 
distr  •  ma  p)  . 

Ranuncu lus  gla be r rimus  Hook.,  (Moss  1  959). 

EdEEnculus  g.me linii  DC.,  Cypress  Hills  (de  Vries  and  Bird 
"l  968)  . 

EdEEnculus  ina roomeus  Greene,  Cypress  Hills  (Breitung  1  954; 
"Moss  1959)*." 

EdEEnculus  macgu ni i  Britt.,  Dillberry  Lake  52°35*N  110°01'W, 
2063;  Oyen  51®23'N  110°28»W,  734;  Altario  51°49'N 
110°11'W,  1515;  Hand  Hills  51°23'N  112°12'W,  1758; 

Birch  Lake  53°19»N  111®29»W,  832. 

EdEEncu lus  ped  atif  id  us  J.E.  Smith  var.  a f fin is  (R  •  Br.)  L. 
Benson,  Kinsella  53°03'N  111°32'W,  1 279 ; "Halkirk 
52°23*N  112°00*W,  474;  Cypress  Hills  (Breitung  1954). 

Ed.EEEcu.lus  rhomboids us  Goldie,  Big  Knife  52°29*N  112°11'W, 

59  ;  (Moss  1  9  59)  . 

Ranunculus  sceleratus  L.,  Dillberry  Lake  52°35'N  110°01*W, 

” 1 46  8;  Edgerton"52°45* N  110°28,W,  115;  Kinsella  53°03*  N 
1  11°32,W,  1353. 

EEdiictrum  dasycargum  Fisch.  &  Ave-Lall. ,  (Breitung  19  54). 

lEdiictrum  occidentale  A.  Gray,  Cypress  Hills  (Breitung  1954 
Moss  1959). 

Thalictrum  yen ulos um  Trel.,  Battle  R.  x  HW  36  52°25'N 

111 ®  4  9 1 W ,  *1021 ;  S tettler  52°20'N  112°55'W,  71;  Edgerton 
52° 45 * N  1 1 0° 2 8 1 W ,  110;  Writi ng-on- Stone  49°07'N 
1 1 1 °39 1 W ,  (de  Vries  1  968). 

FDM ARI ACEAE 

Corydalis  aurea  Willd.  Lea  Park  53°39'N  110°22'W,  6; 
"vermilion  53°22'N  110°53'W,  985;  Edgerton  52°45'N 
1 10  °28 1 W ,  122;  Battle  R.  x  HW  36  52°25' N  111°49«W, 

10  18. 


CRUCIFERAS 

Arab  is  divaricarpa  A.  Nels.,  Hand  Hills  51°23'N  112°12*W, 

"l 253 ; "stettler  52°20'N  112°55*W,  68;  Cypress  Hills  (de 
Vries  and  Bird  1 968) • 

Arabis  drummondii  A.  Gray,  Cypress  Hills  (Breitung  1954) . 
Arabis  glabra  (L. )  Bernh.,  Cypress  Hills  (Breitung  1954). 
Arabis  hirsuta  (L. )  Scop,  pycnocarpa  (Hopkins)  Rollins, 
Halkirk  52°23’N  112°00'W,  498. 

Arabis  hclboellii  Hcrnem.,  Laurier  Lake  53°50'N  110°34*W, 

25;  One four  49°06*N  110°36,W,  1156. 

Eldbis  lyrata  L. ,  Clandonald  53°35»N  110°45'W,  747.  (Cypress 
Hills) . 
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Card a  mine  pensylvanica  Muhl.,  Cypress  Hills  (de  Vries  and 
Bird  1  968)  . 

H§scur ainia  pi nnat a  (Walt.)  Britt,  var.  brachy carpa  (Walt.) 

Britt.,  (Moss  1959;  de  Vries  1968). 

D§scur ainia  richa rdsonii  (Sweet)  O.E.  Schulz,  Dillberry  Lake 
52°35  *  N  1 10°0  1* W,~2103;  (Moss  1959). 
braba  neroorosa  L.  ,  Vermilion  53°22*N  110°53*W,  1000;  Chin 
Coulee  49 °  3  4  *  N  111052'W,  1039. 

Erysimum  asperum  (Nutt.)  DC.,  Dillberry  Lake  52°35*N 
110°01'W,  1450;  Wainwright  52°45'N  110°49'W,  92; 
Edgerton  52°45'N  110o28'W,  403. 

Er ysimu m  cheiran thoide s  L.,  Dillberry  Lake  52°35*N  110°01IW, 
2105;  HW  41  x  Battle  River  53°00'N  110°52'W,  1332; 
Neutral  Hills  52°10*N  110°51'W,  461;  Big  Knife  52 0 29 *  N 
1 1 2° 1 1  * W ,  1921;  Grant  Creek  49°28'N  110°05'W,  1559; 

Hand  Hills  51°23*N  112°12'W,  1776. 

Er ys imu m  inconspicuum  (S.  Wats.)  MacM.  ,  Altario  51°49 '  N 

”l10°11'W,  2166, “2121;  Dinosaur  50°45'N  111°34'W,  1202; 
Isley  53°  1 8 'N  110o33'W,  516;  Grant  Creek  49°28»N 
1 10 °0 5 1 W ,  1  578;  Empress  50°57*N  110°01»W,  715;  Kinsella 
53°C 3 ' N  1 1 1  °32  *  W ,  1281;  Horseshoe  Lake  52°21»N 
110°44'W,  537;  Altario  51°49'N  110°1VW,  1494;  Chin 

Coulee  49 ° 3 4 1 N  111°52<W,  1115;  Writing-on-Stone  49°07«N 
1 1 1 °39 1 W ,  1689. 

L epidium  densiflcrum  Schrad. ,  Big  Knife  52°29*N  112°11'W, 
1893;  Dillberry  Lake  52°35'N  110°01'W,  2100;  Dinosaur 
50 ° 45  * N  1 1 1 ° 3  4*  W ,  1227;  Writing-on-Stone  49°07'N 

111  °39*  W,  (de  Vries  1  968). 

L epidium  ramosissimum  A.  Nels.,  Dinosaur  50°45*N  111°34*W, 
1194." 

Lpspuere 11a  alpina  (Nutt).  S.  Wats.  var.  spathul at  a  (Rydb.) 

Payson,  Writing-on-Stone  49°07*N  111°39*W,  1056,  1093. 
L§spuer e 11a  a renosa  (Richards.)  Rydb.,  Stettler  52°20'N 

1 1 2  °55 1 W ,  42;  Hand  Hills  51°23'N  112°12'W,  1240; 

Writing-on-Stone  49°07'N  111°39'W,  1150. 

Rorippa  islandica  (Oeder)  Borbas,  Dillberry  Lake  52°35'N 

110O0VW,  2070;  Wildhorse  49°01*N  110o15'W,  2070;  Big 
Knife  52°29'N  112°11*W,  1922;  Dillberry  Lake  52°35'N 
110°01'W,  315;  Birch  Lake  53°19'N  111°29'W,  835;  Oyen 
5  1°  23 1 N  1 1 0  °2  8 ' W ,  731. 

Qbtusata  (Nutt.)  Britt.,  Conrad  49°31*N  112o00*W, 
2305. 

Porippa  sinuata  (Nutt.)  Hitchc. ,  (Moss  1959). 

CAPPARIDACEAE 

Cleome  serrulata  Pursh,  Monitor,  2410;  Writing-on-Stone 

49°07*"n  111°39'W,  1  690;  Empress  50°57'N  110°01'W,  688; 
Altario  5 1 0 49 1 N  110°11'W,  1521. 

Polanisia  trachysperma  T.  &  G. ,  (Moss  1959). 
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CHASSULACEAE 

Sedum  st enopetalura  Pursh,  Cypress  Hills  (Moss  1959). 

SAXIFP AGACEAS 

Heuchera  cylindrica  Dougl. ,  Cypress  Hills  (0.  of  A.  distr. 
map)  . 

Heuchera  f  labe  llif  clia  Rydb.  r  (Breitung  195a  ;  Moss  1959). 

Heuchera  garvif clia,  Cypress  Hills,  Cormack  391. 

uchera  richardscnii  R .  Br.,  Kinsella  53°0  3'N  111032'W, 
1318;  Isley  53°18'N  110°33*W,  1816;  Seven  Persons 
49°52'N  1 10°  5  3 1 W ,  580;  HW  41  x  Battle  River  53°00'N 
110°52'W,  1333;  Wainwright  52°45»N  110°49'W,  102,  1615; 

Dillberry  Lake  52°35'N  110°01'W,  1445;  Halkirk  52°23*N 

1 1 2  °0  0 1  W ,  470;  Horseshoe  Lake  52°21'N  110°44'H,  445. 
ruda  L.  ,  Cypress  Hills  (de  Vries  and  Bird  1968)  . 

E§.rnassia  l^last ri s  l.  var.  neogaea  Fern.  ,  Horseshoe  Lake 

52°  2  1  *  N  1 10  °  44' W ,  771;  Altarlo  51°49»N  110°11,W,  1500  ; 

Kinsella  53°03*N  111°32'W,  1786;  Wainwright  52°45'N 
1 10°49*  W,  244. 

R ibes  americanum  Mill.,  Dillberry  Lake  52°35'N  110°01*W, 

"2049;  Vermilion  53°22'N  110°53,tf,  984;  Stettler  52°20'N 
1 1 2°55 1 W ,  45;  Kinsella  53o03*N  111°32»W,  1015. 

likes  aureum  Pursh,  Pinhorn  grazing  res.  stn. ,  49°07*N 
1 10  °53 ' W ,  2370;  Writing-on-Stone  49°07'N  111°39*W, 

1089;  Cypress  Hills  (Breitung  1954). 

Ribes  hu dsonia num  Richards,  Cypress  Hills  (de  Vries  1  968). 

Ribes  lacustre  (Pers.)  Poir.  ,  Cypress  Hills  (Ereitung  1954). 

lik§§:  2^I§;S§.2.bhcide s  L.  ,  Hand  Hills  51°23,N  112°12*W,  1261; 
Empress  50°57*N  110°01,W,  678;  Dinosaur  50°45,N 
1 1 1 °3 4 • W ,  1204;  Stettler  52°20»N  112°55'W,  32;  Neutral 

Hills  5 2° 1 0 1 N  1 1 0° 5 1  *  H ,  458;  Horseshoe  Lake  52°21'N 
1 10 °44*  W ,  758. 

Ribes  setosum  Lindl.  ,  Castor  52°13*N  111°53*W,  Moss  10365. 

Saxifraga  occidentalis  S.  Wats.,  (U.  of  A.  distr.  map)  • 

ROSACEAE 

Agrimonia  striata  Michx.  ,  Big  Knife  52°29'N  112°11'W,  1900  ; 

Wainwright  52°45'N  110°49*W,  213;  Birch  Lake  53°19'N 
1 1 1 °29*  W,  831;  Vermilion  53°22'N  110°53,W,  232;  Cypress 
Hills  (de  Vries  and  Bird  1968). 

Amelanchier  alnifclia  Nutt.,  Seven  Persons  49°52'N  110o53'W, 
21?9;  Dillberry  Lake  52°35'N  110°01'W,  2054;  Kinsella 

5 3 ° 0 3 1 N  1  1 1°  32*  W ,  1014;  Cypress  Kills  (de  Vries  and 
Bird  1968). 

Chamaerhodos  erecta  (L. )  Bunge  ssp.  nuttallii  (Pickering) 

H ulten,  Dillberry  Lake  52°35'N  110°01*W,  2090;  Writing- 
on-Stone  49°0  7 ' N  1 1 1  °39 ' W  ,  (de  Vries  1968). 

Crataegus  Columbiana  Howell,  Cypress  Hills  (Breitung  1  954). 

Crataegus  chrylgcarga  Ashe,  Writing-on-Stone  49°07'N 

1 1 1 °39 1 W , "l 078;  Battle  R.  x  HW  36  52°25*N  111°49'W, 
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1019;  Stettler  52°20'N  112°55*W,  47;  Cypress  Hills  (de 
Vries  and  Bird  1 968) . 

Crataegus  <iouglasii  Lindl.,  Cypress  Hills  (Moss  1959). 
Znagaria  virgi ni ana  Duchesne,  Seven  Persons  49°52*  N 

1 10°53' W ,  2196;  HW  41  x  Battle  River  53°00'N  110°52'W, 
80;  Halkirk  52°23'N  112o00'W,  491;  Kinsella  53°C3'N 
1  1 1  °32*  W  ,  1002. 

Jacq.  var.  s t r ict um  (Ait.)  Fern.,  Dillberry 
Lake  52°35'N  110°01»w7  1496;~HW  41  x  Battle  River 
53°00'N  110°52'W,  1341;  Horseshoe  Lake  52°21*N 
110°44*W,  540;  Kinsella  53°03*N  1H  032*W,  1  327. 

Geum  macrophyllum  Willd.  var.  per incisum  (Rydb.)  Raup, 
Cypress  Hills  (de  Vries  and  Bird  1968)1 
Geum  rivale  L. ,  Cypress  Hills  (Breitung  1954). 

Geum  triflorum  Pursh,  Seven  Persons  49°52'N  110°53'W,  1171; 

Lea  Park  53°39'N  110°22'W,  3;  Writing-on-Store  49°07'N 
1 11 °39*  W ,  1119;  Halkirk  52°23'N  112°00'W,  471;  Hand 
Hills  5 1 °  23 1 N  1 1 2° 1 2 • W ,  1234  ;  HW  41  x  Battle  River 
53  °00  '  N  1  10  °  5  2 '  W ,  82;  Onefour  49°06'N  110°3€'W,  1146; 
Empress  50o57«N  110°01'W,  677;  Dinosaur  50°45'N 
1 1 1 °3  4 1 W ,  1198;  Kinsella  53°03'N  111°32'W,  1016. 

Potent  ilia  anserina  L. ,  Altario  51°49'N  110°11'W,  2129; 

W ildhorse  49°01'N  110°15'W,  2270;  Dillberry  Lake 
52°35 1 N  110°01'W,  1476;  Edgerton  52°45»N  110°28’W,  121 
HW  41  x  Battle  River  53°00»N  110o52fW,  1338;  Writing- 
on-Stone  49°07'N  111039»W,  1  082  ;  Lea  Park  53°39«N 
110°22'K,  848;  Kinsella  53°03«N  111032'W,  1291; 
Horseshoe  Lake  52°21'N  110°44»W,  441. 

argut a  Pursh,  Tulliby  Lake  53°45*N  110°11,W,  880 
Isley  53°18*N  110°33*W,  1828  ;  HW  41  x  Battle  River 
5  3  °  0  0  *  N  1 10°  5  2*  W ,  237;  Kinsella  53°03'N  111°32'W,  1318 
Writi ng- on-Stone  49°07*N  111°39'W,  1693;  Big  Knife 

52° 29  *N  1 1 2° 1 1 ' W ,  1926;  Grant  Creek  49°28'N  110°05'W, 
1587. 

Potentilla  bipinna tif ida  Dougl.  Kinsella  53°03'N  111°32*W, 
1857;  Cypress  Hills  (Breitung  1954). 

Potentilla  concinna  Richards. ,  Writing-on-Stone  49°07' N 

111°39'W,  1697;  Stettler  52°20'N  112°55'W,  64;  Cypress 
Hills  (Breitung  1  954). 

Potentilla  diver s if oli a  Lehm. ,  Cypress  Hills  (Breitung 

1954)  .' 

Potentilla  effusa  Dougl.,  (Moss  1959;  de  Vries  1968). 
Potentilla  f initima  Kohli  &  Packer,  Hardisty,  Kohli  B.K. 

1 97  2- 55a~ 

Potent  ilia  fruticcsa  L.,  Cypress  Hills  (Breitung  1  954). 
Potentilla  gracilis  Dougl.  var.  f label 1 if or mis  (Lehm.) 

Nutt.,  Altario  51°49'N  1 1 0° 1 1  * W , ~1499;  Dillberry  Lake 
52°35'N  110°01'W,  1484. 

Potentilla  gracilis  Dougl.  var.  pule herr ima  (Lehm.)  Fern., 
Hand  Hills  51°23'N  112°12'W,  564;  Wainwright  52°45'N 
1 10 ° 49 ' W ,  1  404;  Big  Knife  52°29«N  112°11'W,  1  950; 
Kinsella  53°03'N  111°32*W,  1300;  Cypress  Hills 
(Breitung  1954) . 
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Eotentilla  g.racili s  Dougl.  var.  rigida  (Nutt.)  S.  Wats., 

Schuler  50°22'N  110°18'W,  651;  Writ ing-on-S tone  49°07'N 
1 1 1 °39 1 W ,  1695;  Halkirk  52°23»N  112°00'W,  494;  Big 
Knife  52°29'N  112°11,Wr  1908;  Grant  Creek  49°28'N 

1  10 °0  5 '  W  ,  1  585. 

PoteStilla  hi  £j:i  an  a  Lehm.,  Horseshoe  Lake  52°21*N  110°44'W, 
437;  Onefour  49°06'N  110°36’W,  1152;  Horseshoe  Lake 
52°2 1  * N  1  1C ° 4 4*  W,  791;  Isley  53°18'N  110o33'W,  1819; 
Kinsella  53°03*N  111°32'W,  1306;  Writing-on-Stone 
49°07  ' N  1  1 1  °  3  9 1  W  ,  1694. 

Potent ilia  norvegica  L.,  Provost  52°11'N  110°26'W,  351; 

Kinsella  53003^  111032'W,  1  867  ;  Hand  Hills  51°23'N 
1 12° 1 2*  W ,  1759;  Big  Knife  52°29'N  112°11'W,  1905. 

Potent ilia  ga ragoza  Nutt.,  S.  Sask.  Riv.  x  HW  41  50°44'N 
1 10  °0  5 • W ,  2187;  Wildhorse  49°01'N  110°15'W,  2261. 

Pet ent ilia  £§_  nsylv  anica  L.  ,  Dillberry  Lake  52°35'N  110°01,W, 
2083;  Altario  51°49»N  110°11  •«,  2117;  Orion  49°25'N 
1 10  °50  *  W,  2315;  Wainwright  52°45'N  110°49'W,  1373; 
Empress  50°57'N  110°01'W,  716;  Tulliby  Lake  53°45»N 
1 10 °  1 1  • W ,  883;  Horseshoe  Lake  52°21'N  110°44*W,  800; 

Big  Knife  52°29'N  1 12°1 1 • W,  1889;  Grant  Creek  49°28'N 
1 1 0°0  5 ' W ,  1577;  Writing-on-Stone  49°07*N  111039'W, 

1696. 

Pr unus  gensylvanica  L.f.,  Vermilion  53°22*N  110o53'W,  987; 

Horseshoe  Lake  52°21'N  110°44'W,  808;  Cypress  Hills  (de 
Vries  and  Bird  1968). 

Pr unus  Virginia na  I.,  Orion  49°25'N  110°50'W,  2316;  Writing- 
~on-Stone  49°07'N  111039*W,  1076;  Hand  Hills  51°23*N 
1 1 2° 1 2*  W ,  1235;  Wainwright  52°45'N  110°49*W,  90; 

Empress  50°57'N  110°01*W,  677;  Neutral  Hills  52°10'N 
1  10 ° 5 1 1 W ,  466;  Edgerton  52°45*N  110°28'W,  909;  Battle 
R.  x  HW  36  52°  2  5 1 N  11  1049'Wr  1024. 

Rosa  acicularis  Lindl. ,  Kinsella  53°03*N  111°32*W,  1274; 

Horseshoe  Lake  52°21*N  110°44*W,  411;  Dillberry  Lake 
52°35'N  110°01'W,  1439;  Cypress  Hills  (Ereitung  1954). 
Rosa  arkansana  Porter,  Seven  Persons  49°52*N  110°53'W,  2197; 
Dillberry  Lake  52°35'N  110°01'W,  2098;  Schuler  50 °22 *  N 
1 10  ° 1 8 1 W,  645. 

Rosa  woodsii  Lindl.  Conrad  49°31'N  112°00'W,  2310;  Kinsella 
5  3° 0 3 *  N  111°32'W,  1350;  Horseshoe  Lake  52°21'N 
110°44,W,  785;  Cypress  Hills  (Breitung  1954). 

Rubus  acaulis  Kichx.  ,  northeastern  parkland  (U.  of  A.  distr. 
map)  • 

Rubus  £arv if lor us  Nutt.,  Cypress  Hills  (Koss  1959). 

Rubus  pu be  see  ns  Raf . ,  Kinsella  53°03*N  111°32'W,  1008;  Lea 

~Park  53°39'N  110°22'W,  165;  Cypress  Hills  (de  Vries  and 

Bird) • 

Rubus  striggsus  Michx. ,  Kinsella  53°03'N  111°32'W,  1277; 

Neutral  Hills  52°10'N  110°51'W,  459;  Cypress  Hills  (de 
Vries  and  Bird) . 

SRirea  alba  Du  Roi,  Dillberry  Lake  52°35'N  110°01'W,  2087; 
Altario  5 1° 49 ' N  110o11*W,  1516;  Hand  Hills  51°23'N 
112°12'W,  560;  Wainwright  52°45*N  110°49'W,  1410; 
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Edgerton  52°45*N  110°28'W,  305;  Provost  52°11'N 
110°26'W,  825;  Clandonald  53°35'N  110°45'W,  736;  Battle 
E.  x  HW  36  52 °2 5 ' N  111049'W,  1020. 

S.Eirea  bEEiba  Dougl.,  Cypress  Hills  (Breitung  1954). 

1EGUKI NOS AE 

Astragalus  aboriginum  Richards.,  (Moss  1959;  de  Vries  1968). 
Astragalus  agrestis  Dougl. ,  Writing-on-Stone  49°07'N 

1 1 1 °39 1 W ,  1102;  Vermilion  53°22'N  110°53'W,  74;  Hand 
Hills  5 1 ° 2 3 ' N  1 1 2° 1 2 1 W ,  1258;  Halkirk  52°23'N  112°00'W, 
477;  Seven  Persons  49°52'N  110°53'W,  1176;  Stettler 
52°  20 1 N  1  1 2°  5 5*  W,  35;  Kinsella  53°03*N  111°32fW,  1282  ; 
Schuler  50°22'N  110°18'W,  649;  Dinosaur  50°45»N 
1  1 1  °34*  W ,  1209;  Neutral  Hills  52°10'N  110°51'W,  464; 
Cypress  Hills  (de  Vries  and  Bird  1968). 

Astragalus  bis ulcatus  (Hook.)  A.  Gray,  Writing-on-Stone 

49°07 1 N  1 11 °  39 *  W ,  1709;  Stettler  52°20»N  112°55»W,  33; 
Dinosaur  50°45'N  111°34'W,  1208;  Seven  Persons  49°52'N 
110°53*W,  608;  Empress  50°57'N  110°01*W,  1522;  Edgerton 
52° 45 ' N  1 10°28 1 W ,  112;  Halkirk  52°23'N  112°00'W,  497. 
Astragalus  caesgitosus  (Nutt.)  A.  Gray,  Onefour  49°06'N 
1 10  °3 6*  W ,  1141,  1623; 

Astragalus  canadensis  L. ,  Horseshoe  Lake  52°21'N  110°44*W, 
553;  Dillberry  Lake  52°35*N  110°01*W,  1420;  Cypress 
Hills  (Breitung  1954). 

Astragalus  crassicargus  Nutt.,  Writing-on-Stone  49°07'N 

1 11°39' W, ~1692;  Nose  Hills  52°10'N  111o10»W,  554;  Hand 
Hills  51°23*  N  1 1 2° 1 2 ' W ,  1244  . 

Astragalus  drummondii  Dougl.,  Pendant  d* Oreille  49°12'N 

”l10°537W,  2358;  Kinsella  53°03'N  111032*W,  1849;  HW  41 
x  Battle  River  53°00'N  110°52'W,  401;  Writing-on-Stone 
4 9° 07 ' N  1  1 1 ° 39 *  W ,  1100;  Vermilion  53°22'N  110°53'W,  88; 
Lea  Park  53°39'N  110°22'W,  853;  Stettler  52°20'N 
1 1 2 °55' W ,  31;  Halkirk  52°23*N  112o00*W,  480. 

Astragalus  euc osm us  Robins., 

Astragalus  f le xu cs us  Dougl.,  Kinsella  53°03'N  111°32'W, 

1864;  Isley  53°18»N  110°33«W,  513,  1821;  HW  41  x  Battle 
River  53°00*N  110°52'W,  400;  Horseshoe  Lake  52°21*N 
1 10  °4  4*  W ,  5  51. 

Astragalus  frigid us  (L.)  A.  Gray  var.  a meric anus  (Hook.) 

Wats.  Laurier  Lake  53°50'N  110°34'W,  2046. 

Astragalus  ke n trophy t a  A.  Gray,  (Moss  1959;  de  Vries  1968) • 
Astragalus  lot  if 1 crus  Hook.,  (Moss  1959). 

Astragalus  missouriensis  Nutt.,  Dinosaur  50°45'N  111°34'W, 
1203;  Waiiiwright  52°45'N  110°49'W,  1372;  Writing-on- 
Stone  490C7*N  111039'W,  1052;  Onefour  49°06'N  110o36'W, 

116  5. 

Astragalus  pectinatus  (Hook.)  Dougl.,  Altario  51°49'N 
110°11'w7  211^2;  Dinosaur  50°45,N  111°34'W,  1205; 
Horseshoe  Lake  52°21'N  110°44'W,  809;  Onefour  49°06'N 
110°36*W,  1144;  Seven  Persons  49°52*N  110°53'W,  609, 

1181;  Chin  Coulee  45°34'N  111°52*W,  1027. 
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Astragalus  purshii  Dougl.,  (Moss  1954;  de  Vries  1968), 
A§lE13iIus  striatus  Nutt.,  Horseshoe  Lake  52°21*N  110°44*W, 
452;  Onefour  49°06*N  110°36*W,  2236;  Grant  Creek 
49°  28 1 N  1  1 0° 0  5 *  W ,  1611;  Horseshoe  Lake  52°21*N 
1 10  °44*  W ,  551;  Dinosaur  50°45*N  111°34*W,  1207; 

Wr iting-on-S  tcne  49°07*N  111039*W,  1666. 

Astragalus  tenellus  Pursh,  Wildhorse  49°0  1'N  110°15'W,  2267; 
Pinhorn  grazing  res.  49°05*N  110°55'W,  2383;  Dinosaur 
50°45  *N  1  1 1  °  3  4*  W ,  1217;  Empress  50°57*N  110°01'W,  679; 
Wainwright  52°45*N  11Q°49*W,  99;  Seven  Persons  49°52*N 
110°53'W,  613;  Writing-on-Stone  49°07'N  111°39*W,  (de 
Vries  1968);  Cypress  Hills  (Breitung  1954). 

Astragalus  triphyllus  Pursh,  Seven  Persons  49°52*N  110°53*W, 
2203;  Writing-on-Stone  49°07'N  111°39*W,  1064;  Provost 
5 2°  1 1 1 N  1 10 ° 26*  W ,  345;  Onefour  49°06*N  110°36»W,  1153; 

Cypress  Hills  (de  Vries  1968). 

Astragalus  ye xillif lexus  Sheld. ,  (Moss  1959). 

Glycyrrhiza  le pidct a  (Nutt.)  Pursh,  Orion  49°25*N  110°  50*  W, 
2335;  Altario  51°49*N  110°11*W,  1490;  Chappice  Lake 
50  °09  '  N  1 10  °  2 1  *  W ,  639;  Onefour  49°06*N  110°36*W,  1631; 

Dillberry  Lake  52°35*N  110°01*W,  313;  Walsh  50°07*N 
1 10°0  4*  W,  1  539;  Seven  Persons  49°52*N  110°53*W,  611; 
Writing-on-Stone  49°07*N  111°39*W,  1685. 

Hedysar u m  alpinum  L. ,  Isley  53°18*N  110°33*W,  515;  Kinsella 
53°03  *  N  111°32*W,  1324;  Birch  Lake  53°19*N  111°29*W, 
836;  Hand  Hills  51°23*N  112°12*W,  576. 

Hed ysar u m  bore  ale  Nutt.,  Writing-on-Stone  49°07*N  111°39*W, 

1 668; ~Stettler  52°20*N  112°55'W,  62;  Neutral  Hills 
52°10*N  110°51*W,  455;  Cypress  Hills  (Breitung  1954). 
Lathyrus  cchroleucus  Hook.,  Kinsella  53°03*N  111°32*W,  1275; 
Stett ler ~5 2° 20 *  N  112°55*W,  72;  Hand  Hills  5 1 0 23'  N 
112°12'W,  1243;  Horseshoe  Lake  52°21*N  110°44*W,  412; 

HW  41  x  Battle  River  53°00*N  110°52*W,  85;  Wainwright 
52° 45 * N  110°49'W,  101;  Cypress  Hills  (de  Vries  and  Bird 
1968)  . 

Lathyrus  venosus  Muhl.  var.  intonsus  Butters  S  St.  John, 
Kinsella  53°03'N  111°32'W,  1310,  1873;  Wainwright 
52° 45 * N  1 10°4S*  W,  1360;  Dillberry  Lake  52°35'N 
110°01'W,  1435;  Isley  53°18*N  110°33'W,  511. 

Lupinus  Pursh,  Writing-on-Stone  49°07*  N  111039*W, 

1665;  Cypress  Hills  (Breitung  1954). 

Lupin  us  pusillus  Pursh,  (Moss  1959). 

Lupinus  series  us  Pursh,  (Moss  1959). 

Oxytropis  campestris  (L. )  DC.  var.  gracilis  (A.  Nels. ) 

Barneby,  HW  41  x  Battle  River  53°00*N  110°52'W,  1400; 
Halkirk  52°23'N  112°00'W,  505;  Hand  Hills  51°23*N 
112°12*W,  1782;  Kinsella  53°03*N  111°32*W,  1872;  Isley 

53 0 1 8  1 N  1  10  0  33 *  W ,  1  627;  Cypress  Hills  (Breitung  1  954). 

Oxytropis  deflex a  (Pall.)  DC.,  Laurier  Lake  53°50*  N 
1 10  °34*  W ,  1  393,  2029. 

Oxytropis  sericea  Nutt.  var.  s pi cat a  (Hook.)  Barneby, 

Empress  50°57*N  110°01*W,  1532;  Horseshoe  Lake  52°21'N 
110°44*W,  439;  Writing-on-Stone  49°07*N  111°39*W,  1090; 
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Stettler  52°20'N  112°55fW,  38;  Onefour  49°06'N 
1 10  °36' W ,  1145;  Provost  52°11,N  110°26»W,  429;  Cypress 

Hills  (de  Vries  and  Bird  1968). 

Gx  Yt.ro  pi  s  Dougl.,  Pinhorn  grazing  res.  49°05'N 

110°55'W,  2382. 

Eftalgste mgn  candidum  (tfilld.)  Michx. ,  Wildhorse  49°01'N 
110°15'W,  2267;  Dinosaur  50°45'N  111°34'W,  1734; 

Provost  5  2° 1 1  *  N  1 1 0°2  6 ' W ,  353;  Writing-on-Stone  49°07*N 
1 1 1 °39*  W ,  1716. 

Egiliostemgn  EErgureum  (Vent.)  Rydb. ,  Chappice  Lake  50°09»N 
1  10  °2 1 1 W,  635;  Big  Knife  52°29«N  112°11'W,  1934; 

Provost  5  2°  1 1  *  N  110°26'W,  354;  Onefour  49°06'N 
110°36fWf  1616;  Dinosaur  50°45,N  111°34'W,  1744;  Aden 

4  9  °  0  4  *  N  111°17*W,  1  649. 

Esoralea  arpgghylla  Pursh,  Kinsella  53°03'N  111°32'W,  1309; 
Walsh  50°  07 1 N  110°04'W,  631;  Big  Knife  52°29'N 
1 1 2° 1 1 1 W ,  1936;  HW  41  x  Battle  River  53°00'N  110°52'W, 

250;  Empress  50°57*N  110°01*W,  1524. 

Psor alea  esculenta  Pursh,  Lea  Park  53°39*N  110°22*W,  850; 
Empress  50°57»N  110°01'W,  1531;  Provost  52°11»N 
1 10  °26'  W  ,  349. 

E§ or alea  lanceolata  Pursh,  Onefour  49°06*N  110°36'W,  2238; 
Walsh  50°07* N~  1  10°04» Wr  1  546  ;  Chappice  Lake  50°09'N 
1 10  °2  1 '  W ,  634. 

Ther  mojDsis  rhomb  if  glia  (Nutt.)  Richards,  Onefour  49°06*N 
110°36'W,  1130;  Stettler  52°20*N  112°55»W,  41; 

Horseshoe  Lake  52°21'N  110°44'W,  416,  785;  Kinsella 
53° 03 1 N  111°32*W,  1013;  Chin  Coulee  49°34*N  111°52,W, 
1034. 

Ylf-il  amer icana  Muhl.,  Dillberry  Lake  52°35'N  110°01*W, 

~2 059 ; ~Hand  Hills  51°23'N  112°12*W,  1761;  Writing-on- 
Stone  49 °0 7 ' N  111°39'W,  1079  ;  Stettler  52°2C'N 
1 1 2°55 ' W ,  42;  Horseshoe  Lake  52°21'N  110°44'N,  414; 
Cypress  Hills  (de  Vries  and  Bird  1968). 

V ici a  spar sif glia  Nutt.,  Stettler  52o20fN  112°55'W,  39;  Hand 
Hills  5 1 0  23  *  N  1 1 2° 1 2 1 W ,  1263  ;  Isley  53°18'N  110°33«W, 
514;  Writing- cn-Stone  49°07'N  111039'W,  1691;  Dinosaur 
50 °45 1 N  1 11°3  4'W,  1201;  Kinsella  53°03'N  111°32'W, 

1281;  Seven  Persons  49°52'N  110°53'W,  1175. 

Geranium  brickne lli  Britt.,  Cypress  Hills  (0.  of  A.  distr. 
map)  . 

Geranium  richardsonii  Fisch.  &  Trautv.  Cypress  Hills 
(Breitung  1  954)  . 

Geranium  vise o si s si mum  Fisch.  6  Mey.  ,  Writing-on-Stone 

49°07*’n  111°39'W,  1664;  1.5  km  north  of  Elkwater ,  1346, 
1574;  Cypress  Hills  (Breitung  1954). 

LINACEAE 

Linum  lewisii  Pursh,  Altario  51°49'N  110°11'W,  2169;  Grant 
~Creek  49°28'N  110°05'W,  1598;  Seven  Persons  49°52*N 
110°53*W,  582;  HW  41  x  Battle  River  53°00'N  110°52'W, 

1346;  Writing-on-Stone  49°07'N  111°39'W,  (de  Vries 
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1  968)  . 

Linura  rigidum  Pursh,  Altario  51°49fN  110o11'W,  2173; 
Writing-on-Stone  49°07'N  111°39»W,  1687;  Pendant 
d 'Oreille  49°12*N  110°53*W,  2354;  Cypress  Hills 
(Breitung  1  954)  . 


EaPHOBBI ACEAE 

Euphorbia  glygt gsger ma  Engelm.,  Conrad  49°3  1*N  112o0C'W, 
2298. 

IUPhorbia  ser pyllif glia  Pers.,  Horseshoe  Lake  52°21'N 
1 10  °4  4'  W ,  822. 


PQLYGALACEAE 

senega  L.  ,  Wain wright  52  045^  110o49*W,  1401; 
Laurier  Lake  53°50*N  110o34*W,  1379;  HW  41  x  Battle 
Fiver  53°00'N  110o52'Kr  8. 

QALLITRICHACEAE 

Callitriche  he r maph rgditica  L . ,  (Moss  1959). 

Callitriche  pa lu st ris  L . ,  U.  of  A.  distr.  map). 

iMCARDACEAE 

F  hus  radicans  L.  var.  rydbergii  (Small)  Fehder  Dillberry 
Lake  52°35'N  110o01'W,  1452;  Horseshoe  Lake  52°21'N 
1 10° 44*  W ,  417;  Wainwright  52°45'N  110°49'W,  1409; 
Empress  50°57*N  110°G1,Wr  680;  Writing-on-Stone  49°07'N 
1 1 1 °  39 1 W  ,  (de  Vries  1  968). 

Phus  trilobata  Nutt.,  Onefour  49°06'N  110°36*W,  1624; 

Pendant  d'Oreille  49°12*N  110°53'W,  2361;  Writing-on- 
Stone  49°0 7 * N  1 11°39*W,  1095;  Empress  50°57'N  110°01'W, 
675;  Dinosaur  50°45'N  111°34'Wr  1215. 

MALVACEAE 

Sphaer alee a  coccin ea  (Pursh)  Fydb.,  Onefour  49°06*N 

110°36'W,  1634;  Wildhorse  49°01'N  110°15*W,  2277;  Walsh 

50  °0  7 • N  1  1C  °0  4  *  W ,  1  563;  Nose  Hills  52°10'N  IIIQIO'W, 
555;  Kinsella  53°03'N  111032'W,  1307;  Provost  52°11'N 
110°26,W,  348;  Writing-on-Stone  49°07*N  111°39'W,  1669; 

Dinosaur  50°45'N  111034'W,  1220. 

ELATINACEAE 

Elat ine  triandra  Schk.  ,  (Moss  1959). 

VI  CL ACE AS 

Viola  adunca  J.E.  Smith,  Hand  Hills  51°23*N  112°12'W,  1245; 
Writing- on-Stcne  49°07'N  111039'W,  1098;  Edgerton 
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52°  45 1 N  1 1 0  °  2  8  *  W ,  106;  Kinsella  53°03'N  111032'W,  1001; 
Cypress  Hills  (de  Vries  and  Bird  1968). 

Viola  Sephrophila  Greene,  Kinsella  53°03*N  111°32,W,  1  293; 

Edgerton  52°45*N  110°28*W,  1 23 ;  Cypress  Hills  (de  Vries 
and  Bird) . 

Viola  nuttallii  Pursh,  Onefour  49°06'N  110°36'W,  1152;  Chin 
Coulee  49034fN  111°52'W,  1043;  Cypress  Hills  (de  Vries 
and  Bird  1  968)  . 

Viola  lustri s  L.  ,  Horseshoe  Lake  52°2VN  110°44»W,  778. 
Viola  Redatifida  G.  Don,  (Moss  1959). 

Viola  ren if olia  A.  Gray,  Cypress  Hills  (de  Vries  and  Bird 
1  968)  . 

Viola  rugulosa  Greene,  Dillberry  Lake  52°35'N  110°01'W, 

2048;  Kinsella  53°03'N  111°32,W,  1874;  Halkirk  52°23*  N 
1 1 2°00  *  W,  485;  Wainwright  52°45'N  110o49*W,  1361; 
Vermilion  52°22'N  110°53'W,  982;  Hand  Hills  51°23'N 
1 1 2° 1 2*  W ,  1239;  Lea  Park  53°39'N  110°22'W,  162;  HW  41  x 
Battle  River  53o00'N  110°52'W,  1342;  Cypress  Hills 
(Breitung  1  954)  . 


LOASACEAE 

Eentzelia  decape tala  (Pursh)  Urban  &  Gilg,  Writing-on-Stone 
49°07*N  1  1  1  0  3  9 '  W  ,  1715. 


CACTACEAE 

Ma miliar ia  viyipara  (Nutt.)  Haw.,  Chin  Coulee  49°34'N 
""Tl1°52'W,  1  040;  Dinosaur  50°45'N  111°34'W,  1735; 
Writing-on-Stone  49°07'N  111°39*W,  (de  Vries  1968). 
Opunt ia  f ragilis  (Nutt.)  Haw.,  (Moss  1959). 

Opunt ia  polyac anth a  Haw.,  Onefour  49°06*N  110o36*W,  2279; 
Writi ng- on-S tone  49°07*N  111°39'W,  (de  Vries  1968). 

ELEAGNACEAE 

Eleagnus  ccmmutata  Bernh.,  Altario  51049'N  110°11'W,  2126; 
Onefour  49°06'N  110°36'W,  2242;  Writing-on-Stone 
49°07 ' N  1 1 1 °  39 1 W ,  1128;  Hand  Hills  51°23'N  112°12'W, 
561;  Wainwright  52°45'N  110°49'W,  98;  Horseshoe  Lake 
52°21'N  110°44'W,  442;  Cypress  Hills  (de  Vries  and  Bird 
1  968)  . 

Shepherd ia  ar ge n te a  Nutt.,  Pendant  d'Oreille  49°12'N 
110°53'W,  2364;  Dinosaur  50°45*N  111°34*W,  1743; 

Empress  50°57,N  110°01'W,  699;  Writing-on-Stone  49°07*N 
111°39'W,  1073. 

Shepherdia  canadensis  (L.)  Nutt.,  Big  Knife  5 2° 29 1 N 

~ 1T20 1 1 1 W ,  1948;  Kinsella  53°03'N  111°32'W,  1325;  Hand 
Hills  51°23'N  112012*W,  1241;  Horseshoe  Lake  52°21*N 
110°44'W,  797;  Provost  52°11'N  110o26*W,  329; 

Clandonald  53°35'N  110o45'W,  739;  Cypress  Hills  (de 
Vries  and  Bird  1968). 
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ON AG^ACEAS 

So isduvalia  glabella  (Nutt.)  Walp.,  (Moss  1959). 

Qircaea  alpina  L.  ,  (Moss  1  959). 

lEiiobiujr  alpinum  L . ,  Cypress  Hills  (de  Vries  and  Bird 
1  968)  . 

SEilobium  angust if  olium  L.  ,  Dillberry  Lake  52°35'N  110°01'W, 
2108;  Common  throughout  the  parkland. 

SEilobiu m  glandulgsum  Lehm.,  Seven  Persons  49°52'N  110°53*W, 
2214;  Conrad  49°31'N  112°00'W,  2304;  Writing-on- S tone 
49°07  *  N  1  1 1 °  39 1 W ,  (de  Vries  1968). 

lEliobiu m  panic ula turn  Nutt.r  Onefour  49°06'N  110°36'W,  2279; 
Seven  Persons  49°52'N  110°53'W,  2199;  Wildhorse  49°01'N 
110°15'W,  2273;  Orion  49°25'N  110°50'W,  2343. 

G aura  coccinea  Pursh,  Onefour  49°06*N  110°36'W,  2244; 

Altario  5 1 °  49  *  N  110°11'W,  2164;  Wildhorse  49°01'N 
110°15«W,  2275;  Provost  52°11'N  110°26'W,  337;  Dinosaur 
50°45'N  1  1 1°  3  4*  W ,  1222;  Horseshoe  Lake  52°21'N 
1 10°44'W ;  550;  Aden  49°04*N  111°17'W,  1654;  Edgerton 
52° 45 ' N  110°28'W,  113;  Wainwright  52°45'N  110°49'W, 
1371;  Writing-on-Stone  49°07'N  111°39»W,  1062;  Kinsella 
5  3°0  3 ' N  1  1 1 °  32 ' W ,  1303. 

Oenothera  andira  Nutt,  (Moss  1959). 

Oenothera  biennis  L. ,  Orion  49°25*N  110o50*Wf  2346;  Monitor, 
2417; 'Pendant  d'Oreille  49°12'N  110o53'W,  2363; 
Dillberry  Lake  52°35'N  110°01'W,  1456;  Clandonald 

53°35*N  110°45'W,  746;  Cypress  Hills  (de  Vries  and  Bird 
1968)  . 

Oenot hera  bre v if  olia  (Nutt.)  T.  &  G. ,  (Moss  1959). 

Oenot her a  caespi tgsa  Nutt.,  Onefour  49°06*N  110°36'W,  1133; 

Writing-on-Stone  49°07'N  111°39'W,  (de  Vries  1  968). 

0 enot her a  flay a  (A.  Nels.)  Garrett,  (Breitung  1954;  Moss 
1959)  . 

Oenot hera  nut tallii  Sweet,  Dillberry  Lake  52°35'N  110o01'tf, 
319;  Dinosaur  50°45'N  111°34'W,  1754;  Horseshoe  Lake 

5  2°  2  1  *  N  110°44*W,  807;  Altario  51°49'N  110°11*W,  1489; 

Oenothera  serrulata  Nutt.,  Onefour  49°06*N  110°36'W,  2283; 
Altario  51°49'N  110o11'W,  2174. 

SIEPuridaceae 

H ippur is  vulgaris  L. ,  Hand  Hills  51°23'N  112°12*W,  1768; 

Empress  50°57'N  110°01'W,  712;  Tulliby  Lake  53°45»N 
110°11'W,  863;  Cypress  Hills  (Breitung  1954). 

HALOGARIDACEAE 

Elli2£hyllum  exalbescens  Fern.,  Acadia  Valley  51°15'N 

1  To  ° 1 3  *  W ,  2148f  Wainwright  52°45»N  110°49«W,  248;  HW  41 
x  Battle  River  53°00'N  110°52,W,  400;  Vermilion  53°22'N 
110°53,W,  399;  Cypress  Hills  (Breitung  1954). 

HXliSEExiili®  vertici  11a turn  L. ,  Cypress  Hills  (U.  of  A. 
distr.  ma  p)  . 
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ARALIACEAE 

(Moss  1959)  . 

Aralia  nudicauli  s  L.  ,  Stettler  52°20'N  112°55»W,  69;  Halkirk 
5 2° 23 1 N  1 1 2°  00 1 W ,  487;  Wainwright  52°45«N  110°49'W, 

124;  Cypress  Hills  (Breitung  1954). 

UMBELLIFEBAE 

Qicuta  douglasii  (DC.)  Coult.  &  Rose,  Dillberry  lake  52°35'N 
110°01'W,  2077;  Kinsella  53°03*N  111°32'W,  1351; 
Horseshoe  Lake  52°21'N  11Q°44*W,  766.  Writing-on-Stone 
49  °07  *  N  111039'W,  1083,  1657. 

Cymopter us  acaulis  (Pursh)  Raf.,  Dinosaur  50°45'N  111°34'W, 
1223;  Writing-on- Stone  49°07'N  111°39'W,  1054. 

S~£§.cleuEG  lana turn  Michx. ,  Hand  Hills  51°23*N  112°12'W,  1256; 

Writing-on-S tone  49°07*N  111039*W,  1084;  Cypress  Hills 
(de  Vries  and  Bird)  . 

Lomatium  cpus  (Wats.)  Coult.  &  Rose,  Cypress  Hills,  Scott 
~1135.~ 

Lomatium  f oeniculace um  (Nutt.)  Coult.  &  Rose,  Big  Knife 

52° 29 1 N  1 1 2° 1 1 ' W ,  60;  Seven  Persons  49°52'N  110°53*W, 
1178;  Writing-on-Stone  49°07'N  111039'W,  1087. 

Lomatium  macroca rp um  (Hook.  &  Arn.)  Coult.  &  Rose,  Writing- 
on-Stone  49°0  7*  N  1 1  1 0 39  1  W  ,  (de  Vries  1968);  Cypress 
Hills  (Breitung  1954). 

Lomatium  simplex  (Nutt)  Macbr  var  leptophy llum  (Hook) 
Mathias,  (Moss  1959). 

Lomatium  t rite r nat um  (Pursh)  Coult.  &  Rose,  Onefour  49°06'N 
1  To  °  3  6*"w ,  ”  1 1 2  9. 

Musineon  divaricatum  (Pursh)  Nitt.  var.  hooker i  T.  &  G . , 

Chin  Coulee  49°34*N  111°52'W,  1044;  Writing-on-Stone 
49°07*N  111°39'W,  (de  Vries  1968);  Dinosaur  50°45'N 
1  1 1  °34*  W ,  1197. 

Osmorhiza  depauper ata  Philippi,  Hand  Hills  51°23*N  112°12'W, 
1248;  Cypress  Hills  (de  Vries  and  Bird  1968). 

Osmorhiza  Iona istyli s  (Torr.)  DC.,  Medicine  Hat,  Moss  10795. 

Q§I2L.hiza  purpurea  (Coult.  &  Rose)  Suksd.  ,  Cypress  Hills  (de 
Vries  and  Bird  1968). 

£§tideridia  gai rdneri  (Hook.  &  Arn.)  Mathias,  Grant  Creek 
49°28'N  110°05*W,  1591;  Cypress  Hills  (de  Vries  and 
Bird  1968). 

San icu la  marilandica  L.,  Hand  Hills  51°23*N  112°12'W,  570; 

Laurier  Lake  53°50*N  110°34*W,  1395;  Cypress  Hills  (de 
Vries  and  Bird  1968). 

Sium  suave  Walt.,  Dillberry  Lake  52°35*N  11O°01,W,  1486; 
Altario  5  1  ° 49 1 N  110°11'W,  2140;  Hand  Hills  51023*N 
1 1 2° 1 2*  W ,  1768;  Oyen  51°23'N  110°28'W,  735. 

Zizia  aptera  (A.  Gray)  Fern.,  Altario  51°49*N  IIOMI'W, 
"*2136;  Hand  Hills  51°23'N  112°12'W,  1237;  Halkirk 
52°23'N  1 1 2°00 1 W ,  469;  Dillberry  Lake  52°35'N  110°01'W, 
1483;  Edgerton  52°45'N  110°28,W,  120;  Kinsella  53°03'N 
111°32'W,  1290;  Cypress  Hills  (Breitung  1954). 
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CORNACE AS 


Cornus  canadensis  L. ,  Isley  53°18'N  110°33»W,  512;  Halkirk 

52°23*N  112o00'W,  484;  Cypress  Hills  (de  Vries  and  Bird 

I  968)  . 

Cornus  stolgnif era  Michx.,  Dillberry  Lake  52°35'N  110°01'W, 
2051;  Big  Knife  52°29*N  1 1 2° 1 1 • W r  1944;  Halkirk  52°23fN 

I I  2  °0  0  1  W,  490  ;  Writing- on-Stone  49°07«N  111039'W,  1077; 
Lea  Park  53°39'N  110°22'W,  166;  Hand  Hills  51°23«N 

1 1 2° 1 2  *  W ,  1  262;  Cypress  Hills  (de  Vries  and  Bird  1  968). 

PYROLACEAE 

2I!)k§ii§.ta  (L.  )  Bart,  var,  Occident  a  lis  (Rydb.) 

Blake, 

As ter  -eatgnii  (A.  Gray)  Howell,  Cypress  Hills  (Breitung 
1954).  Cypress  Hills  (Breitung  1954). 

Ho^esis  uniflora  (L. )  A.  Gray,  Laurier  Lake  53°50'N 

1 10 °34 ' W,  2042;  Elk  Point  53°55'N  110°50'W,  359; 

Cypress  Hills  (de  Vries  and  Bird  1968). 

asarifglia  Michx. ,  Wainwright  52°45'N  110°49'W,  1367; 
Horseshoe  Lake  52°21'N  110°44»W,  542,  794;  Dillberry 
Lake  52°35'N  110°01'W,  1426;  Hand  Hills  51°23'N 
1 1 2° 1 2 ' W ,  571;  Birch  Lake  53°19«N  111^29^,  202; 

Cypress  Hills  (de  Vries  and  Bird  1968). 

Pyrg la  ellipt ica  Nutt.,  Lea  Park  53°39'N  110°22'W,  844; 
Wainwright  52°45'N  110°49«W,  217;  Provost  52°11'N 
1 10 °26*  W ,  824;  HW  41  x  Battle  Fiver  53°00'N  110°52'W, 
252;  Cypress  Hills  (de  Vries  and  Bird  1  968). 

Pyrola  minor  L.,  Cypress  Hills  (Breitung  1954). 

Pyrola  secunda  L. ,  HW  41  x  Battle  River  53°00*N  110°52'W, 

1397;  Wainwright  52°45'N  11C°49,W,  1362;  Horseshoe  Lake 

5  2°  2  1 ' N  1 10°  4  4*  W ,  795;  Birch  Lake  53°19'N  111029«W, 

200  ;  Cypress  Hills  (Breitung  1  954). 

Pyrola  virens  Schweigg.,  Birch  Lake  53°19*N  111°29*W,  205. 
£l2L2spgra  and romeda  Nutt.,  Cypress  Hills  (Moss  1  959). 

ERICACEAE 

Arctostaphylos  uva-ursi  (L.)  Spreng.,  Big  Knife  52°29'N 

1 1 2°  1 1 1 W ,  1943;  Hand  Hills  51°23'N  112°12'W,  575,  1251; 

Horseshoe  Lake  52°21*N  110°44'W,  418,  796;  Cypress 
Hills  (de  Vries  and  Bird  1  968). 

Ledum  gr oe nlandicum  Oeder. ,  northeastern  parkland  (U.  of  A. 
distr.  ma  p)  . 

Vaccin iu m  caespi tosum  Michx.,  Cypress  Hills  (Breitung  1954). 

PRI MUL ACEAE 

An dr os ace  cccidentalis  Pursh,  Chin  Coulee  49°34'N  111052'W, 
1037. ~ 

Androsace  §epte nt rionali s  L.,  Seven  Persons  49°52'N 

1 10 ° 5  3' W ,  22lT7  Writing-on-Stone  49°07'N  111°39'W, 
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1702;  Grant  Creek  49°28'N  110°05'W,  1589;  Lea  Park 
5 3°39 1 N  1  10° 22*  W ,  8;  Vermilion  53°22'N  110°53'W,  999. 

Centunculus  minimus  L.  ,  (Moss  1959). 

Dodecatheon  conjugens  Greene,  Cypress  Hills  (Breitung  1954). 
hegn  radicatum  Greene,  Writing- on-Stone  49°07'N 
1 1 1 °39' W,  1069;  Edgerton  52°45'N  110°28'W,  119;  Hand 
Hills  51°  23  *  N  1 1  2° 1 2 1 W,  1779  ;  Kinsella  53°03»N 
111°32,W,  1286;  Altario  51°49*N  110°11'W,  1502;  Cypress 

Hills  (Breitung  1  854). 

Glaux  maritima  L. ,  Pinhorn  grazing  res.  49°05'N  110°55'W, 

2392;  Altario  51°49*N  110°11'W,  2130;  Writing-on- Ston e 
49 °0 7 * N  1 1 1  °  3 9*  W  ,  1109;  Tulliby  Lake  53°45'N  110°11'W, 
867;  HW  41  x  Battle  Biver  53°00'N  110°52'W,  1339. 

Lisimachia  cilia ta  L.,  Wainwright  52°45fN  110°49'W,  214; 
Dillberry  Lake  52°35'N  110°01'W,  2057;  Big  Knife 
52°29'N  112°11*W,  1909;  Cypress  Hills  (de  Vries  and 
Bird  1968). 

Lisimachia  hybrid a  Michx.,  Two  Hills  53°40*N  IIIOOS'W,  934; 
Oyen  51°23*N  110°28'W,  729. 

Lys imachia  thyrsiflora  L. ,  Wainwright  52°45*N  11C°49'W, 
"*1359. 

M.E.  Jones.,  Kinsella  53°03'N  111°32*W,  1287, 
1354;  Cypress  Hills  (de  Vries  and  Bird  1968). 

GENTIAN ACEAE 

G  ent  iana  a  f  finis  Griseb. ,  Onefour  49°06'N  110°36'W,  22  82; 
Cypress  Hills  (Breitung  1954). 

Gentianel la  a  mare  11a  (L. )  Borner  ssp .  acuta  (Michx.)  J.M. 
Gillett ,  Altario  51°49‘N  110°11fH,  1493;  Lea  Park 
53° 39 ' N  1  10 0 2 2*  W ,  839;  Horseshoe  Lake  52°21*N  110°44»W, 

799;  Birch  Lake  53°19'N  111029'W,  828;  Cypress  Hills 
(Breitung  1  9  54)  • 

Gontianella  crinata  (Froel.)  G.Don  macounii  (Helm) J.M. 

"Gillett,  Two  Hills  53°40'N  1  1 1 °0 57W , ~96 3 ;  Tulliby  Lake 
53°45  *  N  110°11'W,  860. 


APOCYN ACEAE 

Apqcynu m  androsaemif oli um  L. ,  Lea  Park  53°39'N  1  1 0 0 2 2 *  W , 

838;  Writing- cn-S tone  49°07'N  111°39'W,  1684; 

Wainwright  52°45'N  110°49'W,  1369;  Big  Knife  52°29'N 
112°11'W,  1940;  Cypress  Hills  (Breitung  1954). 

Apocynum  sibiricum  Jacg.,  Empress  50°57*N  110°01'W,  721; 
Grant "creek  49°28'N  110°05*W,  1608. 

ASCLEPI ADACEAE 

—  —  —  —  — —  —  — —  —  —  —  — 

Asclepias  cvalifclia  Dene.,  Dillberry  Lake  52°35'N  110°01*W, 
1417;  Two  Hills  53°40*N  111o05'W  1348;  Wainwright 
52  °45 ' N  1 10  °  4 9 ' W ,  1374. 

AscleD ias  spec iosa  Torr. ,  Seven  Persons  49°52*N  110°53IW, 
"61*0;  Walsh  50°07'N  110°04,W,  1  538  ;  Writing-on-Stone 


' ft • ' 


c  * 


... 

,  ' 


. 

■  » r  £  i  f 

.n  ' 


\ 


■ 


- 


► 


i 


— 


,  -  ’ 


1  91 


49  °0  7  *  N  111°39,H,  1  656,  2350. 

Asclepias  yiridi flora  Raf .  ,  Writing-on- Stone  49°07'N 
111 °39' W. 


PQLEEONIACEAE 

Colloroia  linearis  Nutt.,  Wildhorse  49°01»N  110°15'W,  2227; 
Seven  Persons  49°52'N  110°53»W,  2221;  Onefour  49°06»N 
1 10°36'  W,  2281;  Dillberry  Lake  52°35'N  110°01'W,  2080; 
Conrad  49°31'N  112°00'W,  2292;  Halkirk  52°23'N 
1 1 2  °0  0  1 W ,  479;  Empress  50°57'N  110°01'W,  1526;  HW  41  x 

Battle  River  53°00'N  110°52»W,  1345;  Writing-on-Stone 
49°07'N  111°39'W;  Cypress  Hills  (Breitung  1  954). 
Linanthus  septentrionali s  H.L.  Mason,  (Moss  1959). 

Navarret  ia  minima  Nutt.,  Onefour  49°06  *N  110°36'W,  2280; 

Wildhorse  49°01*N  110°15*W,  2253. 

Phlox  hoodii  Richards.,  Onefour  49°06fN  110°36'W,  1160;  Hand 
Hills  51°  23*  N  1 1 2° 1 2  *  W ,  1379;  Edgerton  52°45*N 
110°28'W,  114;  Wainwright  52°45'N  110o49'W,  124; 

Cypress  Hills  (Breitung  1954). 

HYDROPHYLLACEAE 

Ellis ia  nyctela  L. ,  (Moss  1959). 

1QR AGINACEAE 

Crypt  and ra  bradburiana  Payson,  Writing- on-Stone  49°07 ' N 

111°39'W,  (de  Vries  1968),  Cypress  Hills  (de  Vries  and 
Bird  1968) • 

Ctypt and ra  f end leri  (A.  Gray)  Greene,  Orion  49°25*N 
1 10 °50  1 W ,  2327;  Onefour  49°06'N  110°36»W,  2251. 

Orypt ant  ha  macounii  (Eastw.)  Payson,  Onefour  49°06'N 
~1 10  °36' W ,  1132. 

H§ckelia  Americana  (A.  Gray)  Fern.,  Dillberry  Lake  52°35'N 
1  10 °0  1 1 W ,  2106;  Empress  50°57*N  110°0VW,  682;  Cypress 

Hills  (Breitung  1  954). 

Hackelia  floribunda  (Lehm.)  I.  M.  Johnston,  Writing-on-Stone 
49°07**N  1 1 1  °  3  9*  W,  (de  Vries  1968). 

Hackelia  jessicae  (McGreg. )  Brand,  (J.  of  A.  distr.  map). 

ropi um  curassavicum  L.  var.  ob ova turn  DC.,  (Moss  1959). 
Lappula  redowskii  (Hcrjiem.)  Greene  var.  Occident alis  (Wats) 
Rydb.  ,  Pinhcrn  grazing  res.  49°05'N  110°55*W,  2390; 
Writing-on-Stone  49°07'N  111°39'W,  1099;  Horseshoe  Lake 
52°2  1  *N  1 10°44,W,  443. 

L ibhos pe r mum  incisum  Lehm.,  Orion  49°25fN  110°50'W,  2313; 

Writing-on-Stone  49°07'N  111°39'W,  1114. 

Lit hosper mum  ruderale  Lehm.,  Cypress  Hills  (Breitung  1954); 
Writing-on-Stone  49°07'N  111°39*W,  (U.  of  A.  distr. 

map)  • 

Mertensia  panicula  ta  (Ait.)  G.  Don,  northern  fringe  of  the 
parkland  (0.  of  A.  distr.  map). 

Blapipbot hrys  seep ulo rum  (Greene)  I.  M.  Johnston  Conrad 
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49°31'n  112°00'W,  2307;  Cypress  Hills  (Breitung  1954). 

VHBEEN ACBAE 

YSlkena  ^I§cteata  Lag.  &  Bodr. ,  Conrad  49°31'N  112°00'W, 
2302;  S.  Sask.  Biv.  x  HW  41  50°44«N  110°05»W,  2402. 

LABIATAE 

ia^stache  foe niculum  (Pursh)  Ktze.,  Big  Knife  52°29'N 
112°11'W,  1946;  Lea  Park  53°39'N  110°22'W,  849; 
Clandonald  53°35'N  110°45,Wr  740;  HW  41  x  Battle  Biver 
53°0C ' N  1  10  °  5  2  *  W ,  239. 

Dracocepha lum  nuttallii  Britt. ,  Lea  Park  53°39»N  110°22'W, 
847;  HW  41  x  Battle  Biver  53°00*N  110°52#W,  241; 
Writing-on-Stcne  49°07'N  111°39*W,  (de  Vries  1968) ; 
Cypress  Hills  (de  Vries  and  Bird  1968). 

Hedeoma  hispida  Pursh ,  (Moss  1959). 

Lycgpus  americanus  Muhl.,  Wain wright  52°45*N  110o49'W,  221. 

Licggus  Greene.,  Dillberry  Lake  52°35*N  110°01'W,  318, 

2072;  Horseshoe  Lake  52°21'N  110°44'W,  768; 

Mentha  a rvensi s  L.var.  villo sa  (Benth.)  S.B.  Stewart, 

Wildhcrse  49°01*N  110°15*W,  2264;  Seven  Persons  49°52'N 
110°53'W,  2224;  Dillberry  Lake  52°35'N  110o01'W,  1471; 

Oyen  51°23'N  110°28'W,  728;  Hand  Hills  51°23'N 
1 1 2°  1  2* W ,  1773;  Writing-on- Stone  49°07*N  11  1039'W, 

1658;  Big  Knife  52°29»N  112°11'W,  1919. 

Moldavica  parviflcra  (Nutt.)  Britt.,  Cypress  Hills  (de  Vries 
and  Bird  1968) • 

Monarda  f ist ul csa  L.var.  menthaef olia  (Graham)  Fern.,  Aden 
49°04'N  1 1 1 ®  17*  W ,  1  6457  Kinsella  53°03*N  111°32'W, 

1861;  Seven  Persons  49°52'N  110°53'W,  612;  Eig  Knife 
52°  29 ' N  112°11'W,  1  925;  Wainwright  52°45'N  110°49'W, 
228;  Clandonald  53°35»N  110°45,W,  741. 

Scutellaria  ga le ricula ta  L. ,  Dillberry  Lake  52°35'N 
110°01*w7  14157  1475. 

Stachys  palustris  L.var.  pi losa  (Nutt.)  Fern.,  Wildhorse 

~49°oT'N  1  10  °  1  5 ' W ,  2263;  Acadia  Valley  51°15'N  110°13'W, 
2-161;  Hand  Hills  51°23'N  112°12*W,  1771;  Birch  Lake 
53° 1 9 * N  1 1 1°29*  W,  829;  Walsh  50°07'N  110°04'W,  1571; 
Seven  Persons  49°52'N  110o53*W,  605;  Big  Knife  52°29*N 
1  1 2° 1 1 ' W ,  1910;  Clandonald  53°35'N  110°45«W,  737. 

SOL AN ACE AE 

Sola  nu  m  triflorum  Nutt.,  Altario  51°49'N  1 10  °  1 1  •  W ,  2118. 

SCBOPHULARIACEAE 

Besseya  cinerea  (Baf.)  Pennell,  Cypress  Hills  (Breitung 
1954)  . 

Cast ille ia  miniata  Dougl. ,  Wainwright  52°45'N  110°49'W, 

”13647  Tulliby  Lake  53°45«N  110o11'W,  861;  Hand  Hills 
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51°23'N  112°12'W,  568;  Cypress  Hills  (Breitung  1954). 

Castilleja  segte nt ricnalis  Lindl. f  Hand  Hills  51°23'N 
1 1 2° 1 2 1 W ,  561. 

Cast  illega  sessiliflora  Pursh,  Onefour  49°06'N  110°36'W, 
(Smoliak  and  Johnston  1  978). 

Colliasi a  2arvi flora  Dougl,,  Cypress  Hills  (de  Vries  and 
Bird  1968). 

Gratiola  neglecta  Torr.,  (U.  of  A.  distr.  map) 

Limosella  aguatica  L. ,  Redcliff  50°05*N  110°47«W,  Moss 
10446. 

Hi®alus  guttatus  DC.,  Cypress  Hills  (Breitung  1954). 

Qrthocargus  lute  us  Nutt.,  Pinhorn  grazing  res.  49°05'N 
1 10  °55 1 W  ,  2376;  Onefour  49°06'N  110°36'W,  2252; 

Kinsella  53°03'N  111032'W,  1860;  Provost  52°11*N 
110°26'W,  352;  Isley  53°18'N  110°33'W,  1824;  Schuler 

50°22'N  110°18'W,  654;  Writing-on-Stone  49°07*N 
111°39'W,  (de  Vries  1  968). 

£§3.icularis  brae teosa  Benth.,  Cypress  Hills,  Cormack  562. 

P^bicu laris  gr genlandica  fietz.,  Horseshoe  Lake  52° 21 ' N 

"l 10  °  4  4 '  W ,  7  8 1  7~ 

Penst e mon  albidus  Nutt.,  Onefour  49°06'N  110°36'W,  1161; 
Writing-on-Stone  49°07»N  111°39'W,  (de  Vries  1968). 

Penstemgn  cgnfertus  Dougl.,  Onefour  49°06'N  110°36»W,  Boivin 
9544.  ~ 

Penstemon  gracilis  Nutt.,  Kinsella  53°03*N  111°32*W,  1866; 
Writing-on-Stone  49°07'N  111°39'W,  1117. 

Penstemgn  nitidus  Dougl.,  Seven  Persons  49°52'N  110°53'W, 

’589;  Hand  Hills  51°23*N  112°12'W,  1255;  Onefour  49°06'N 
1 10 °36' W ,  1140;  Writing-on-Stone  49°07'N  111°39'W,  de 
Vries  1968. 

Penstemgn  proc er us  Dougl.,  Vermilion  53°22'N  110°53'W,  77; 

~Eig  Knife  52°29'N  112°11'W,  1892;  Kinsella  53°03'N 

111°32'W,  1311;  Hand  Hills  51°23»N  112°12fW,  1264; 
Cypress  Hills  (Breitung  1954). 

Eb.iB.ant hus  crista-galli  L.  ,  Cypress  Hills  (Breitung  1  9  54). 

E§r°nica  americana  7^af.)  Schw.,  Lea  Park  53°39'N  110°22'W, 
842;  Wainwright  52°45»N  110°49*W,  1363;  Cypress  Hills 
(Breitung  1  9  54). 

Veronica  peregrina  L.var.  xalapensis  (HBK )  St  John  &  Warren, 
Conrad  49°31’N  112°00'W,  2306;  Wildhorse  49°01'N 
1 10  ° 1 5 ' W ,  2254., 

Veronica  salina  Schur  (Moss  1959). 

Veronica  scutellata  L.  Craigmyle  51°40*N  112°20'W  Erinkman, 
5427. 

Veronica  sergyllif clia  L.  var.  humifusa  (Dickson)  Vahl 
Cypress  Hills  (de  Vries  and  Bird  1968). 

QEQBANCH ACEAE 

Or gbanche  fasciculata  Nutt.,  Hand  Hills  51°23'N  112°12'W, 
5777  Writing-on-Stone  49°07'N  111039*W,  (de  Vries 
1968);  Cypress  Hills  (Breitung  1954). 

Orobanche  ludoviciana  Nutt.,  (Moss  1959;  de  Vries  1968). 
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lentibulariaceae 

Utricularia  intermedia  Hayne,  Cypress  Hills  (U.  of  A.  distr. 
map)  . 

2-tricularia  minor  L. ,  Cypress  Hills  (Breitung  1954). 

HI ricu la ria  vulgaris  L.  var.  amer icana  A.  Gray,  Dillberry 

Lake  52°35*N  110°01'W,  1 465 ; "provost  52°11,N  110°26'W, 
827;  Cypress  Hills  (Breitung  1954). 

PLANTAGINACEAE 

—  —  —  —  —  ———  —  —  —  —  — 

Pl^nna go  e  longata  Pursh,  (Moss  1  959). 

Plantago  eriopgda  Torr. ,  Pinhorn  grazing  res.  49°05'N 
1 10  °  55 1 W ,  2380. 

EHantago  purshii  K.  6  S. ,  Aden  49°04»N  111°17'W,  1647;  Seven 
Persons  49°52'N  110°53'W,  632,  2201;  Dinosaur  50°45'N 
1 1 1 °34*  W,  1  192,  1  740;  Onefour  49°06»N  110°36»W,  1157; 
Writing- on- St cne  49°07'N  1H°39'W,  (de  Vries  1968). 

Piantago  spinulosa  Dene.,  Seven  Persons  49°52*N  110o53*W, 
628,  2202. 

ROBIACEAE 

Galium  aparine  L.  ,  (Moss  1  959). 

Galium  boreale  L.,  Horseshoe  Lake  52°21'N  110°44'W,  792; 
Wainwright  52°45'N  110°49'W,  218;  Edgerton  52°45*N 
110°28'W;  Writing-on- Stone  49°07*N  111°39'W,  (de  Vries 
1  968);  Cypress  Hills  (de  Vries  and  Bird  1  968). 

Galium  trifid urn  L. ,  Wainwright  52°45'N  110°49*W,  1357. 

Galium  tr if lor urn  Michx.,  Cypress  Hills  (Breitung  1954). 

Houstonia  longif clia  Gaertn.,  Laurier  Lake  53°50'N  110o34*W, 
2033;  Wainwright  52°45'N  110°49'W,  1365. 

caprifoliaceae 

Linnaea  borealis  L.  var.  american a  (Forbes)  Rehd.  Dillberry 
“Lake  52°35'N  110°01'w7  310;  Wainwright  52°45*N 
H0°49»w,  222,  1368;  Cypress  Hills  (de  Vries  and  Bird 

1968)  . 

Lon icera  dioica  L.  var.  glaucescens  (Rydb.  )  Butters,  HW  41  x 
Battle  River  53°00'N  110°52'W,  83;  Horseshoe  Lake 
5 2° 21 *N  110°44'W,  410;  Wainwright  52°45'N  110°49'W,  93. 

Symphoricarpos  alb  us  (L.)  Blake,  Wainwright  52°45*N 

110°49'W,  95;  Edgerton  52°45'N  110°28*W,  308;  Cypress 
Hills  (de  Vries  and  Bird  1968). 

Symphgricarpos  occidentalis  Hook.,  Dillberry  Lake  52°35*N 
~110°01*W,  2053; ~Altario  51°49»N  110°11'W,  2125;  Birch 

Lake  53° 1 9 1 N  111°29,W,  209;  Cypress  Hills  (de  Vries  and 
Bird  1968). 

Viburnum  edule  (Michx.)  Raf. ,  Hand  Hills  51°23'N  112°12'W, 
573;  Lea  Park  53°39*N  110°22*W,  170;  Cypress  Hills  (de 

Vries  and  Bird  1968). 

Campanula  rot und if clia  L.,  Altario  51°49'N  110°11'W,  2115; 
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Pinhorn  grazing  res.  49°05'N  110°55»W,  2374;  Birch  Lake 
53°19'N  111°29*W,  210;  Writing-on-Stone  49°07'N 
111°39'W,  (de  Vries  1  968)  ;  Cypress  Hills  (de  Vries  and 
Bird  1968). 

LOBELIACEAE 

Downingia  laeta  Greece,  Walsh  50°07*N  110°04«W,  (Smoliak  and 
J oh  nston  1 978) . 

Lobelia  kalmii  L.,  Horseshoe  Lake  52°21'N  110°44'W,  772. 

COMPOSITAE 

Achillea  millefolium  L.  ssp.  lanulosa  (Nutt.)  Piper,  Altario 
5 1  °4  9  1 N  1*10  °  1 1  *  W ,  2119;  Orion  49°25»N  110°50«W,  2334; 
Dillberry  Lake  52°35'N  110o01*W,  1432;  Chin  Coulee 
49° 34 1 N  1  1 1°  52 ' W ,  1029;  Horseshoe  Lake  52°21«N 
1 10  °44 1 W ,  757;  Writing-on-Stone  49°07»N  111039'W,  (de 
Vries  1968);  Cypress  Hills  (Breitung  1954). 

Achillea  sibi rica  Ledeb. ,  Dillberry  Lake  52°35*N  110°01'W, 
327.' 

Agoseris  glauca  (pursh)  Raf .  ,  Wildhorse  49°0  1'N  1 1 0° 1 5 ■ W , 
2266;  Seven  Persons  49°52'N  110°53,W,  2215;  Pinhorn 
grazing  res.  49°05'N  110°55*W,  2373;  Onefour  49°06*N 
110°36'W,  1155;  Halkirk  52°23»N  112°00'W,  473;  Big 
Knife  52°  29  *  N  112°11'W,  1911;  Writing-on-Stone  49°07*  N 
1 1 1 ° 39 ' W ,  1700;  Kinsella  53°03'N  111°32'W,  1  865; 

Altario  51°49'N  110°11'W,  1506;  Dillberry  Lake  52°35'N 
1  10 °0  1 ' K  ;  Writing-on-Stone  ^9°07'N  111°39'W,  (de  Vries 
1968);  Cypress  Hills  (Breitung  1954). 

Ambrgsia  artemisiif oli a  L.  var.  e latior  (L.)  Descourtils, 

"  (Moss  1959)  . 

Ambrgsia  £silostachya  DC.  var.  cgrgnggifolia  (T.&G.)  Farw. , 
(Moss  19  59)  • 

Ambrosia  trifida  L . ,  (Moss  1959). 

Anagha lis  margaritacea  (L. )  Benth.  &  Hock.,  Cypress  Hills 
(Breitung  1  9  54)  • 

Antennaria  cor ym bo sa  E.  Nels.,  Cypress  Hills  (Breitung 
1  954)  . 

Antennaria  dimorgha  (Nutt.)  T.&  G. ,  Chin  Coulee  49°34*N 
111 °52*  W,  ~1 047;  Writing-on-Stone  49°07*  N  11l039«W, 

1121. 

Antennaria  negle eta  Greene,  Cypress  Hills  (Breitung  1954). 

Antennaria  nitida  Greene,  Pinhorn  grazing  res.  49° 0 5*  N 
1 10  °55 ' W ,  2389;  Altario  51°49'N  110°11'W,  1  492; 
Horseshoe  Lake  52°21*N  110o44*W,  756;  Onefour  49°06'N 
1 1 0  °36  *  W,  1163;  Stettler  52°20'N  112°55'W,  65;  Writing- 
on-Stone  49°0  7  *  N  1 1 1°  39 ' W ,  1103;  Provost  52°11'N 
1 10 ° 26' W ,  435;  Halkirk  52°23'N  112°00'W,  476;  Edgerton 
52°45'N  110°28'W,  406;  Cypress  Hills  (Breitung  1954). 

Antennaria  £arvi flora  Nutt.,  Writing-on-Stone  49°07'N 

111°39*W,  (de  Vries  1968);  Cypress  Hills  (de  Vries  and 
Bird  1968) • 
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Antennaria  Rulcher  rijra  (Hook.)  Greens,  Hand  Hills  51°23*N 
112°12'W,  1780;  Cypress  Hills  (Breitling  1954). 

Antennaria  rosea  Greene,  Stettler  52°20,N  112°55'W,  66; 

Cypress  Hills  (Breitung  1954). 

Antennaria  umbrinella  Rydb.,  Cypress  Hills  (U.  of  A.  distr. 
map)  . 

Arnica  chamisscnis  Less.,  (Moss  1959;  Breitung  19  54). 

Arnica  c ordif olia  Hook.,  Cypress  Hills  (de  Vries  and  Bird 
“  1  96 8)  . 

Arnica  ffiia  ens  Pursh,  (Moss  1  959). 

Arnica  §2L;gria  Greene,  Dinosaur  50°45'N  111°34'W,  1210; 

Halkirk  52°23'N  112°0Q'W,  472;  Seven  Persons  49°52'N 

1 10  °53' W ,  1174. 

Artemes ia  biennis  Willd.,  Conrad  49°31*N  112°00*W,  2303; 
Monitor,  2415;  Pendant  d'Oreille  49°12'N  110°53'W, 

2369;  Wainwright  52°45'N  110°49'W,  332. 

Artemisia  camge stris  L.,  Orion  49°25*N  110°50'W,  2340; 

“Dillberry  Lake  52°35'N  110°01'W,  2085;  Altario  51°49'N 
1 10 °  1 1 ' W,  2175;  Horseshoe  Lake  52°21'N  110°44,W,  760; 
Lea  Park  53°39'N  110°22'W,  11;  Provost  52°11'N 
110°26,W,  336;  Chappice  Lake  50°09'N  110°21'W,  636; 
Writing-on-S tone  49o07*N  111°39'W,  (de  Vries  1968); 
Cypress  Hills  (de  Vries  and  Bird  1968). 

Artemesia  cana  Pursh,  Dinosaur  50°45*N  111°34'W,  1212; 

"Halkirk  52°23'N  112°00'W,  496;  Writing-on-Stone  49°07'N 

1 1 1  °3 9 1 W ,  (de  Vries  1  968);  Cypress  Hills  (Breitung 
1954)  . 

Artemisia  dra nu no u  1  u s  L.  ,  (U.  of  A.  distr.  map;  Moss  1  959). 

Artemesia  frig.ida  Willd.,  Altario  51°49'N  110°11*W,  2120; 
Horseshoe  Lake  52°21'N  110°44«W,  764;  Dillberry  Lake 
52°35 1  N  1  10° 0‘1 1  W ,  2101;  Writ ing-on- Stone  49°07*N 
1 1 1  °39 1  W ,  (de  Vries  1  968). 

Artemesia  longif oli a  Nutt.,  Seven  Persons  49°52,N  110o53*W, 
2208;  Big  Knife  52°29'N  112°11'W,  1936;  Stettler 
52°  20  *  N  1 1 2°55*  W ,  73;  Dinosaur  50°45'N  111°34'W,  1214. 
Artemesia  ludoviciana  Nutt.,  Dillberry  Lake  52°35*N 

110°0VW,  312,  Writing-on-Stone  49°07'N  111°39'W,  (de 
Vries  1  96  8)  • 

Artemsia  dranunculus  L.,  (Moss  1959). 

Alter  adscendens  Lindl.,  Cypress  Hills  (Breitung  1954). 

Aster  br achyac t is  Blake,  (Moss  1959). 

Aster  canescens  Pursh,  Wildhorse  49°0  1*N  110°15'W,  2278; 

Grant  Creek  49°28'N  110°05'W,  1581. 

Aster  ciliola t us  Lindl.,  Two  Hills  53°40'N  111°05*W,  253; 

Cypress  Hills  (Breitung  1954). 

Aster  conspicuus  Lindl.,  Lea  Park  53°39'N  110°22*W,  169; 

Cypress  Hills  (Breitung  195*i). 

Aster  falcatus  Lindl.,  Isley  53°18'N  110°33*W,  1822;  Seven 

Persons  49°52*N  110°53*W,  581;  Writing-on-Stone  49°07'N 
1 1 1  °39 1  W,  (de  Vries  1  968). 

Aster  h§§£§rius  A.  Gray,  Dillberry  Lake  52°35*N  110°01'W, 

2049;  Horseshoe  Lake  52°21*N  110°44'W,  770;  Writing-on- 
Stone  49°0 7 1 N  111039«W,  (de  Vries  1968). 
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Aster  guncif or  mis  Rydb.,  (U.  of  A.  distr.  map). 

Aster  laevis  L.  var  geyeri  A.  Gray,  Grant  Creek  49°28'N 

1 10  °0  5  *  W,  1610;  Kinsella  53°03'N  111°32'W,  1870;  Big 
Knife  52°29'N  112°11'W,  1945;  Cypress  Hills  (de  Vries 
and  Bird  1968). 

Aster  pansus  (Blake)  Crong. ,  Tulliby  Lake  53°45»N  110°11'W, 
879;  Big  Knife  52°29'N  112°11*W,  1897;  Horseshoe  Lake 

52° 2  1  • N  1 10° 4 4*  W ,  753;  Kinsella  53°03'N  1  11032'W,  1869; 
Acadia  Valley  51°15*N  110o13fW,  2155;  Seven  Persons 
49° 52 1 N  1 1 0 ° 5 3 ' W ,  2190;  Dillberry  Lake  52°35'N 
110°01'W,  2050;  Pinhorn  grazing  res.  49°05'N  110°55'W, 
2388. 

Aster  paucif lor  us  Nutt.,  Moss  1959. 

cernua  L.  ,  P.onalane  50°04»N  111035'W,  Moss  10652. 
Bidens  co mos a  (Gray)  Wieg.,  (Moss  1959). 

B idens  vulgata  Greene,  (Moss  1959). 

Chtysgpsis  villosa  (Pursh)  Nutt.,  Dillberry  Lake  52°35'N 

1 10°Q1» W, ”2097;  Orion  49°25'N  110°50'W,  2318;  Wildhorse 
49°0  1  *N  1 10 ° 1 5*  W ,  2276;  Seven  Persons  49°52'N  110°53'W, 
2226;  Kinsella  53°03»N  111°32'W,  1308;  Horseshoe  Lake 
52°  2  1 ' N  1  10  °  4  4 1 W ,  534;  Empress  50°57'N  110°01'W,  1535; 
Dinosaur  50°45'N  111034»W,  1216;  HW  41  x  Battle  River 
53°00  *  N  1 10° 5 2'  W  ,  251;  Onefour  49°06'N  110°36'W,  1622  ; 
Wainwright  52°45'N  110°49«W,  331. 

Chrysothamnus  nausegsus  (Pall.)  Britt.,  Seven  Persons 
~49°527N  110°53'W,  2207;  Writing-on-Stone  49°07'N 
111°39'W,  (de  Vries  1968);  Cypress  Hills  (Breitung 
1954)  . 

Cirsium  f led ma nii  (Rydb.)  Arthur,  Altario  51°49'N  110°  11* W, 
2143;  Orion  49°25'N  110°50'W,  2331;  Pinhorn  grazing 
res.  49°0  5*  N  110°55'W,  2384  ;  Wildhorse  49°01'N 

1 10  °  1 5 1 W ,  2269;  Onefour  49°06'N  110°36,W,  1159;  Schuler 
50° 22 1 N  1 10°  1 8 1 W ,  652;  Writing-on-Stone  49°07'N 

1 1 1  °39 *  W,  (de  Vries  1  968). 

Cirsium  unaulatum  (Nutt.)  Spreng. ,  (Moss  1959;  de  Vries 
1968)  . 

Coreggs is  tine  to ria  Nutt.,  Wildhorse  49°0  1*N  110°15'W,  2274. 

Cr egis  occidentalis  Nutt.,  (Moss  1959;  de  Vries  1968). 

Cr epis  runcina ta  (James)  T.  8  G.  ,  (Moss  1959). 

Er i ger gn  caespitgsus  Nutt.,  Altario  51°49'N  110°11'W,  2170; 

Onefour  49°C6,N  110°36»W,  2237;  S.  Sask.  Riv.  x  HW  41 
50°44'N  110°05'W,  2406;  Seven  Persons  49°52'N  110°53*W, 
2192;  Pinhorn  grazing  res.  49°05'N  110°55*W,  2386. 
Writing-on-Stone  49°07'N  111°39'W,  (de  Vries  1  968). 

Er iger gn  canadensis  L. ,  Orion  49°25'N  110°50'W,  2344; 

Dillberry ~Lake  52°35*N  110°01'W,  2104;  Writing-on-Stone 
49°07'N  111°39'W,  (de  Vries  1968);  Pendant  d’Oreille 
49 ° 1 2  *  N  1  10°53*W,  2351  . 

Erigeron  cgmpgsitus  Pursh,  Writing-on-Stone  49°07*N 

1 1 1 ° 39 ' W ,  (de~Vries  1  968);  Cypress  Hills  (Breitung 
1954) . 

Erigeron  glabellus  Nutt.,  Halkirk  52°23*N  112°00'W,  481; 

Hor seshoe~Lake  52°2VN  110°44*W,  539;  Writing-on-Stone 
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49o07*B  111 °39  * W ,  (de  Vries  1968);  Cypress  Hills 
(Breitung  1954), 

Briber cn  loncno£nyllus  Hook. ,  Altario  51°49*N  110°11*tf, 

^144;  Cypress  Hills  (Breitung  1954). 

Hliseron  pHiiadexpnicus  L..  ,  Dillherry  Lake  52°35'N  110°01'W, 
2065;  Cypress  Brils  (de  Vries  and  Bird  1968).. 

Bilker on  pumiius  Nutt., 

— £iki:£.2r  Si^^Lrraeryrs  By  da.  var.  conspicuus  (Bydh.)  Crong.  , 
Cypress  Hills  (U.  of  A.  distr.  map) . 

lianseria  acantnicar pa  (Hook.)  Coville,  (Moss  1959). 

Gaiiiaraia  aristata  Pursh,  Altario  51°49*N  110°11*W,  2116; 
i«r rtiag— or— 3 tore  4S°07*N  111°39*W,  1662;  Seven  Persons 
4 9 ° 5 2  1  l\i  110o53*iri,  58b;  Kinseila  53°03»N  111°32*W,  1304; 
Bard  Hilis  51°23*N  112°12'tf,  567;  Cypress  Hills 
(Breiturg  1954), 

Gnapnalium  Lai ustre  Nutt.,  Conrad  49°31*N  112°00*W,  2309. 

Gnapnarium  uii<ginosum  L.  ,  Bedcliff  50°05*N  110°47'W,  Moss 
9606. 

^Eiadeira  sguarrosa  (Pur sn)  Dunai  Hand  Hills  51°23'H 

112°12*tf,  1775;  Provost  52°11*N  110°26*tf,  344;  Isley 
53°18*N  110°33*M,  1632;  Horseshoe  Lake  52°21*N 
110°44*k,  763;  Seven  Persons  49°52*N  110°53*K,  625; 

Wrr ting- on- Stone  49°07*N  111°39*k?,  (de  Vries  1368). 

Gutrerrerra  sarotnrae  (Pursh)  Britt.  6  Bushy,  Altario 

51°43  *N  1  1  0°  1  1  *  k,  2124  Isley  53°18*N  110°33*W,  1620; 
Seven  Persons  45°52'N  110°53*W,  593;  Big  Knife  52°2S*N 
1  12°1  1  *  W  ,  1931;  Chin  Coulee  49°34*N  111°52*W,  1030; 
Dinosaur  50°45*N  111°34'W,  1737;  Kinseila  53°03*N 
111 °32'k,  1853;  Writing-on-Stone  49°07»N  111°33*tf,  (de 
Vrres  I3b8) . 

Bapiopappus  ianceolatu^  (Hook.)  T..  &  G.,  Acadia  Valley 

51°15*N  110°13*W,  2154;  Pinhorn  grazing  res.  43°05'N 
110°55*«,  2378;  Altario  51°49,N  IIOoil'W,  2133;  One four 
49°06 *N  11G°36*K,  2z40;  Orion  45°25*N  110°50*W,  2232- 

Hapropappus  nuttaiiii  1.  &  G.,  Seven  Persons  49°52*N 
110°53*W,  2194;  .Empress  50°57*N  110°01'W,  1536. 

Hapropappus  spin uiosus  (Pursh)  DC-,  Provost  52°11,N 
110°26*tf,  3 46;  Kinseila  53°03,N  1 1 1°32I  1841; 

Dinosaur  50°45*N  111°34'tf,  1749;  Isley  53°18'N 
110°33*2,  1818;  Seven  Persons  49°52,N  110°53*tf,  2213; 

Onefour  49°06*N  110°36*W,  2250;  iiritmg-on-S tone 
45°  0  7  *  N  111  °39  1  W ,  (de  Vries  1968). 

Helenium  autumnaie  L.,  Acadia  Valley  51715* N  110713* K,  2160. 

He Iran thus  annuus  L-  ssp.  lent icu laris  (Dougl.)  Cockereil, 
(Moss  1359;  de  Vries  1368). 

Hel-Lantnus  iaetiiaorus  Pers.  var.  sunrhomhoideus  (fiydo.) 

fern.,  Isley  53°18'N  110°33'W,  1825;  Kinseila  53°03*N 
1 1 1 °32  *  W ,  1785. 

Helianthus  jarimiiiani  Schrad. ,  (Moss  1959). 

Heiu.anthus  nuttaim  1.  6  G.  ,  Hand  Hills  51°23*N  112°12*W, 
17b2;  Writing-on-Stone  49°07*N  111°39*W,  (de  Vries 
1568);  Cypress  Hilis  (Breitung  1954). 

Heiianthus  pet lolans  Nutt.,  Monitor,  2412;  Cnefour  49°06*N 
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110°36'W,  2243;  Dillberry  Lake  52°35'N  110°01'W,  2099; 
Dinosaur  50°45'N  1 1 1  °34 • w ,  1  748. 

Hif£ac  j_u  m  albiflorura  Kook.,  Cypress  Hills  (Breitung  1  954). 

Hieraciurc  cana dense  Michx.  ,  Cypress  Hills  (Breitung  1  954). 

fietacium  cyngglcsscid.es  Arv.-Touv. ,  Cypress  Hills  (de  Vries 
and  Bird  1968) . 

Mlftacium  umbellatum  L.,  Horseshoe  Lake  52°21'N  110°44'W, 
755;  Isley  53°18*N  110°33'W,  1829. 

Hyineno£|p£us  fijLifolius  Hook.,  (Moss  1959  ;  de  Vries  1  968). 

Hymenoxis  acaulis  (Pursh)  Parker,  Writing-on-Stone  49°07'N 
111°39'W,  1055;  Onefour  49°06'N  110°36'W,  1149. 

Hymenoxis  richardsonii  (Hook.)  Cockerell,  Seven  Persons 

4 9° 5 2 ' N  1 10 ° 53 1 W ,  2193;  Grant  Creek  49°28'N  110°05'W, 
1591;  S.  Sask.  Riv.  x  HW  41  50°44»N  110°05'W,  67  0; 
Kinsella  53°03'N  111°32'W,  1301;  Dinosaur  50°45'N* 

1 1 1 °34 ' w ,  1731;  Schuler  50°22*N  110°18'W,  661;  Dinosaur 
50°45'N  111°34'W,  1200;  Empress  50°57'N  110°01'W,  1533; 
Onefour  49°06'N  110°36'W,  1131;  Writing-on-Stone 
49°07'N  111°39'W,  1712;  Cypress  Hills  (Breitung  1954). 

lya  axillaris  Pursh,  Pendant  d'Oreille  49°12'N  110°53'W, 
2356;  Pinhorn  grazing  res.  49°05'N  110°55'W,  2377; 
Pendant  d*Oreille  49°12'N  110°53'W;  Onefour  49°06'N 
1 10 °3  6*  W ,  2246. 

lya  xanthifolia  Nutt.,  Pendant  d'Oreille  49°12'N  110°53'W, 
2353. 

Lictuca  Eulchella  (Pursh)  DC.,  Monitor,  2413;  Orion  49°25'N 
1 10  °50 ' W ,  2341;  Schuler  50°22'N  110°18'W,  646;  Kinsella 
53°03'N  111°32'W,  1855;  Horseshoe  Lake  52°21'N 
1 10  °44'  W,  762;  Walsh  50°07'N  110°04»W,  1560;  Clandonald 
53  °35  *  N  110°45*W,  742;  Hand  Hills  51°23'N  112°12'W, 

1772;  Writing-on-Stone  49°07'N  111°39'W,  1711;  Cypress 
Hills  (de  Vries  and  Bird  1968). 

Liatris  liquii stylis  (A.  Nels.)  K.  Schum.  ,  Tulliby  Lake 
53°45  'N  110°11'W,  855;  Clandonald  53°35'N  110°45'W, 

743;  Horseshoe  Lake  52°21'N  110°44'W,  816. 

Liltris  21i£2tata  Hook.,  Pendant  d'Oreille  49°12'N  110°53'W, 
2360;  Wildhor se  49°01'N  110°15'W,  2268;  Writing-on- 
Stone  49°07'N  111°39'W,  (de  Vries  1968) ;  Cypress  Hills 
(Breitung  1 954) . 

Lliodesmia  iuncea  (Pursh)  D.  Don,  Pinhorn  grazing  res. 

49°  05 ' N  1 10°  55' W  ,  2381  ;  Big  Knife  52°29'N  112°11'W, 
1939;  Provost  52°11»N  110°26'W,  341;  Kinsella  53°03'N 
1  11 °32 ' W ,  1  848;  S.  Sask.  Riv.  x  HW  41  50°44'N  110°05'W, 
669;  Writing-on-Stone  49°07'N  111°39'W,  (de  Vries 
1  968)  . 

Lll2l§.smia  rostrata  A.  Gray,  Orion  49°25'N  110°50'W,  2317; 
Dillberry ~Lake  52°35'N  110°01'W,  2096. 

Madia  glomerat a  Hook.,  (Breitung  1954;  Moss  1959). 

Petasites  palrnat us  (Ait.)  A.  Gray,  Lea  Park  53°39'N 
~1 10  °22*  W,  7. 

Petasites  sagi tt at  us  (Pursh)  A.  Gray,  Dillberry  Lake  52°35'N 
110°01'W,  1477;  Cypress  Hills  (de  Vries  and  Bird  1968). 

Petasites  vit  i  f  oli  us  Greene,  Cypress  Hills  (Breitung  1  954). 
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E§iiocarpus  eliatcr  A.  Gray,  (Moss  1959). 

£at ibida  columnifera  (Nutt.)  Wooton  &  Standi.,  Pinhorn 

grazing  res.  49°05'N  110°55,H,  2397;  Monitor,  2407; 
Dinosaur  50°45'N  111°34'W,  1742;  Seven  Persons  49° 52' N 
1 10 °53 1 W ,  600;  Cnefour  49°06»N  110°36'W,  1619;  Alliance 
52°40*N  111°05'W,  1783;  Writing-on-Stone  49°07'N 
111°39'W,  1661. 

columnifera  (Nutt.)  Wooton  &  Standi,  forma 
pulcherri ma  (DC.)  Fern.,  S.  Sask.  Riv.  x  HW  41  50°44'N 
1 10  °0  5*  W  ,  672. 

Senecio  canus  Hook.,  Seven  Persons  49°52»N  110°53'W,  2220; 
Pinhorn  grazing  res.  49°05*N  110°55'W,  2387;  Writing- 
on-Stone  49°07*N  111°39'W,  1113;  Edgerton  52°45*N 
1 10  °28 1 W,  111;  Hand  Hills  51°23*N  112°12'W,  566. 

Senecio  conges tus  (R.  Br. )  DC.  var.  galustri s  (L.  )  Fern., 
Kinsella  53°03'N  111°32'W,  1285;  Edgerton  52°45*N 
1 10 ° 28 ' W ,  116;  Seven  Persons  49°52»N  110°53'W,  1173. 

Senecio  eremoghilus  Richards.,  Kinsella  53°0  3'N  1 1 1  °3 2 • W , 
1871;  Laurier  Lake  53°50'N  110°34'W,  1388. 

Senecio  hvdroghi loides  Rydb.,  Grant  Creek  49°28'N  110°05'W, 
1603;  Writing-on-Stone  49°07'N  111°39'W,  (de  Vries 
1968)  . 

Senecio  indecorus  Greene.  Cypress  Hills  (Breitung  1954). 

S enecio  intege rrim us  Nutt.  var.  exaltatus  (Nutt.)  Crong. , 

(U.  of  A.  distr.  map). 

Senecio  gaugerculus  Michx. ,  Altario  51°49'N  110°11'W,  2132; 
Kinsella  53°03'N  111°32'W,  1352. 

Senecio  gaugerculus  Michx. ,  Cypress  Hills  (de  Vries  and  Bird 
1968). 

Senecio  gseuda ure us  Rydb.,  (Cypress  Hills  (U .  of  A.  distr. 
map)  • 

Solid  ago  decumbens  Greene,  Tulliby  Lake  53°45*N  1 10° 1 1 • W , 

872 ; ”5ig  Knife  52°29'N  1 1  2° 1 1  • W ,  1904;  Wainwright 
52°45 1 N  110°49'W,  393;  Kinsella  53°03'N  111032*W,  1854; 

Horseshoe  Lake  52°21'N  110°44«W,  761;  Lea  Park  53°39'N 
110°22'W,  837;  Cypress  Hills  (Breitung  1954). 

Solidago  gigantea  Ait.  var.  leioghylla  Fern. ,  Dinosaur 

50  °45  *  N  1  1 1  °34'  W ,  1728;  Altario  51°49*N  110°11*W,  2180; 
Writing-on-Stone  49°07'N  lll^'W,  (de  Vries  1968). 

Solidago  gra mi ni folia  (L.)  Salisb.,  Horseshoe  Lake  52°21'N 
1 1 0  °4 4' W ,  769. 

Solidago  legida  DC.,  Big  Knife  52°29'N  112°11'W,  1902; 

Kinsella  53°03*N  111°32'W,  1834;  Hand  Hills  51°23*N 
1 1  2° 1 2 *  W ,  1774. 

Solidago  missouriensi s  Nutt.,  Wainwright  52°45»N  110°49'W, 
393;  Dillberry  Lake  52°35'N  110°01'W,  1436;  Isley 

53° 1 8*  N  110°33'W/  1830;  Grant  Creek  49°28*N  110°05'W, 
1584;  Kinsella  53°03'N  111°32,W,  1837;  Writing-on-Stone 

49°07'N  1 1 1 ° 39 ' W ,  (de  Vries  1968);  Cypress  Hills 
(Breitung  1954) • 

Solidago  mollis  Bartl.,  (Moss  1959). 

Solidago  nemoralis  Ait.  var.  decemflora  (DC.)  Fern., 

Horseshoe  Lake  52°21'N  110°44,W,  443;  Seven  Persons 
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4  9°52  *  N  1  10  °  53*  W,  663;  Wainwright  52°45'N  110°49'W, 

391. 

S olidago  grui ngsa  Greene,  [Moss  1959). 

Solidago  rigida  L.  var.  h umilis  Porter,  Pinhorn  grazing  res. 
49°05tN  1  10  °  55*  W ,  2385;  Kinsella  53°G3'N  111°32,W, 

1838;  Lea  Park  53°39'N  110°22'W,  854;  HW  41  x  Battle 
River  53°00'N  110°52'W,  235;  Cypress  Hills  (Breitung 
1954) . 

Townsend ia  hookeri  Beaman,  (0.  of  A.  distr.  map). 
l2wnsendia  gar r^i  D.  C.  Eat.,  (U.  of  A.  distr.  map). 
l2H2send ia  sericea  Hook.,  Writing-on-Stone  49°07'N  111°39*W, 
(de  Vries  1  968);  Cypress  Hills  (Breitung  1954). 

Xant hiu m  strumarium  L. ,  Orion  49°25'N  110°50'W,  2349; 

Cypress  Hills  (Breitung  1  954). 


c 


■«> 


